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Notes and Comments. 


The War. 

During tli<‘ |)cis^ jiioiitli tho c’oiif'cs jin'iicos ol 
Mu.sM'lmrs ill-siarnd attack on (Jiooco liavc IxHotiu* 
increasingly (‘vidcnt to the weaker ]xiitnci' of tie* 
Axis. Ai(l(xl 1)V Th’itish naval and air lorcos, tlio 
(irf'ok armies liave liad an uinntininpted iiin ot 
success m driving tlu' Italian foici's back to th<‘ 
western ]>lains of Alliania ; the coastal ports through 
winch the Italians count(*d on rcMuforcing then 
Albanian nrni,\ ha\<‘ b(‘en under continuous attai'k 
both from the an and Irom the sea, and most oi 
th(*jn liave liei'ii uMidered mori' oi less horfi (h amihat 
'IMie roninants ol the Italian fli'et smashed at Taianti*, 
on seeking a safer harbour in the 'rvrih<‘man Sea, 
only escajied aft(‘r another lunnmg fight in which 
further damagi' \v<is done' to their units by a British 
naval force. 

Hut the gn'ati'st develo]unent lias bcM'ii on tlu' 
African littoral, wheie tin* long-delayed plans of tlu' 
British army in Kgy]it t<» attack the Italian ti»rc<' 
in Libya came to tiuition last inonlh. It scinis 
clear that tins reci'iit attack was intended in any 
cas<i and was actually delayed by the nec(*ssity t(» 
divert som(‘ ol our air lorce to go to the assistanci' 
of (ireec.o. But tlie lattiT's decision to fight the 
Italians and the early successes aehu'V'ed in Albania 
must havi^ proved of great stimulation to the British 
command in Kgyjit, m that it gave them a mori' 
exact measurt' of the moral striaigth of thi‘ Italian 
fighting forces. wIkmi tlu' British stnu’k on the 
borders of Egyjit. and Libya with a clever env(do]ang 
movement carried out by mechanized nmts, tliev 
had no difficulty in sweeping the Italians out of 
their advance base at Sidi Barram, some GO miles 
inside Egyjit, and rutting them off further west at 
the border town of Solium. The taetics ein])loyed 
by our forces wore similar to tliose adojited by tlic 
Uorinan mechanized units in overrunning J^elgiuin 
and France. A largo number of rajiidly moving tanks 
and armoured vehicles and a comparatively small 
personnel were able to take tho Italians by sur}>rise 
and round up as prisoners some 35,000 to 40,000 
of the enemy, as vrell as very large amounts of 


t <(Ui)Mnenl and stoics collect ( mI at tlu' adx aiicc Italian 
base for an eventual attack on Egypt What icud<‘if‘d 
tlH‘ teat (‘asicr ot ]>(‘i‘foTJiiancc w'as that, as the 
fighting was necessarily confiiK'fl to a coastal strij), 
the Nav\ was abl(‘ to lend a hand nn<l bombaid 
the Italian ]>(>sitioiis tron. the sea, wlnlo tlio R.A.F. 
inaintaiiu'd an ascendancy o\(r the Italian air forces 
to a degree which smpas‘^ed expecdal urns. 

'rh(* result IS that a siTious tlu cat to Kg>T>t is 
vn]>ed out m a lev days' figliting, and tlie Ttnlians 
in Libya ai(‘ dcspiuab^iN' detiMidmg some ot their 
<‘oasta] towns and strong ]>omts fiom attacks by 
tresh British toici^s coming in fimii Fg\pt. Tho 
Italian (‘ojuiuamU'r professes to have Ixm'ii ant ici])iited 
l)\ the Biiteli .ittack jnst wlicii lie was about to 
initiate an attack ol his own on JOgypt ; }>ut tlie 
w'oild will wxaidei tor the time Ixang w'h_\ lus siazurc 
of 8idi Jhiirani some threo months ]>r(. viously was 
not follow'ed up by such an operation jiist when the 
British in Egy]il w^ae suffeiiiig fiom tlu' blow' ot 
the detiction ot the' Fri'iich colonial toiees and w'ero 
not tlieniselves in any ]>i)silion to attemjit^ any 
fitrhtmg. Wi* now know' that wduai the Bhtzicriaj 
started 111 haigland last xXngust, thi' British iorc-es 
111 Eg;v']it w'ere dangiM’onsly small for the dangers 
that threateiK'd tluin, and it s^ieaks w'ell for the 
(h»vernment at honu‘ that the> deeidi<l to s(‘nd out 
laig(‘ KMnforeeiiK'iits just at the moment when tlie 
t lireatiaied invasion ol Britain loomefl largest. As 
Mr. (’huri’IULL ])nt it, w'e had to take risks if w^o 
w'ere to sueeet'd, and fortunately the risks w'oro 
suecesstiilly siirinoimted, and wv have lieen able to 
deal another staggering blow to Italian aspirations 
in the Mi'diterraneaii. 

This success in iahya, eombincd witli the Greek 
di'feat of tlie Italians m Albania, |>rovides sii(*h a 
severe reverse for Italian aims that it may w'ell be 
doubted whether Italy, if left to lierselt, could stage 
any recoveiy. She is fighting a w'^ar on thiee fronts, 
all separated from the home country l>y a sea wdiieh 
she no longer even pretends to command, and her 
main enemy now holds na\al and ataial bases on 
Greek tenitory which make it a simpler task to 
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cut all Italian soa communications. If she calls on 
her German partner for aid, she will probably only 
get it at a price, the loss of her independence and 
her incorporation in the (Jrennan hegemony, which 
is probably more than the Duce cares to face. 
Germany professes to bo indifferent to what is 
happening in tlio Moclitorranean. In any case a 
winter campaign in the 13alkans is hardly j)art of 
her i>lans th<‘ro, but she may be forced to make 
BoxfiG })remature move if her Axis partner’s })osition 
becomes despeiatc. On the other hand, all the 
indications are that Germany (ionsiders her main 
task now is the attack on England. Her U-boat 
campaign is K ing ruthlessly pursued and for the 
time being is g«‘tting results, as the British Navy 
(which in the last war had five naval allies at one 
time or another) has a multi jdicity of tasks on its 
hands other than convoy work and evidently needs 
more time to develo]) its \iltimate strength. The 
German preparations for an attack on this country 
have only been scotched by the Autumn campaign 
and are almost certain to bo ro-attemj)ted with 
possibly greater force and desperation, and at any 
moment between now and the Spring. Against the 
consideration that the Siting weather might bo more 
propitious for the task, there exists the necessity 
to attack, if jjossiblo, before British equipment 
receives the additional supplies which the coming 
months promise, both from home workshojis and 
from overseas. So Britain stands on guard, pre]mred 
to receive the onslaught, whether it comes tomorrow 
or two months hence, and in the belief that how- 
ever desperate the attempt, the result will be a 
defeat for the Germans such as will stiffen the secret 
resolves of all the subject peoples and hai'den the 
hearts of those few countries in Eurojio who have 
not yet given in to Gorman domination. 

The increasing support accorded this country by 
the United States has yet to be fully assessed, and 
further offers of help, both material and financial, 
seem on the tapis. German ojiinion, which earlier 
scoffed at their effectiveness, as due to come to hand 
too late for the laii’iioso, is now undeniably alarmed 
at the prospect of the growing assistance from across 
the Atlantic ; and this fear may prove a factor in 
accelerating Gorman plans of campaign to a point 
whore they may run the risk of being insufficiently 
prepared. In other words, the Gormans may have 
to stake all on a giant gamble, and not on a fully 
planned and executed effort. 


British Sugar Machinery Trade. 

Just a year ago we drew attention to the fact that 
the sugar machinery trade of the United Kingdom 
had not suffered, owing to tlio outbreak of war, any 
such setback as some of its overseas competitors 
were inclined to visualize. This was largely due to 
the fact that the Britisli Government early in the 
struggle realized the importance of obtaining foreign 


exchange with which to purchase war material 
abroad, so the export trade was encouraged and all 
facilities possible were granted the manufacturers 
concerned to enable them to continue accepting 
orders ftom overseas. The sugar machinery industry 
in the United Kingdom is essentially an export 
industry, as all the cane sugar machinery made by 
it goes abroad ; the amount of beet sugar machinery 
required by the homo industry is at present rela- 
tively small. 

After another twelve months of warfare, latterly 
greatly intensified, one is glad to be able to report 
that the position of British sugar machinery trade 
is, in the circumstances, well maintained, and reports 
that its activities have been seriovisly curtailed are 
hardly borne out by the record of achievement 
during the past year. It should not be overlooked 
that in times like the jirosent, when the ramifications 
of the stniggle in Europe reach all over the world, 
even such stable concerns as sugar factories are not 
likely to embark on radical improvements without 
urgent reason, and ordinarily will cont^it . them- 
selves for the time being with such necessary 
additions and normal roplacements as aro incidental 
to their continued economic well-being. So the 
business offering in wartime could hardly come up 
to that which might be expected to accrue in more 
peaceable days. But allowing for some inevitable 
slowing down of world-wide orders in these circum- 
stances, the Unitetl Kingdom sugar machinery 
manufacturers can be said to have secured a reason- 
able share of the business offering of late months. 
Certainly the scope of their markets tloes not appear 
to have been materially affected by wartime con- 
ditions, as it is noticeable that, in addition to Empire 
markets in the Dominions, India and the sugar- 
producing C'olonies, reports indicate that shipments 
have b€?on made to the customary markets in North 
and South America, Africa, Asia, and to the only 
cane sugar producing country in Europe — Spain. 

These British firms, of course, have had to play 
a part in the highly organized rearmament programme 
in (treat Britain, but the Government, with an eye 
to the value of the export trade, has given them 
time and facilities to keep up their usual overseas 
business as well as to invade markets served by 
enemy or enemy-controlled territory, and as a 
consequence they have been able to execute many 
important overseas contracts since the beginning of 
the war, and the machinery has been transported to 
the factory sites in all parts of the sugar-producing 
world with comparatively little loss by enemy action 
and with a measure of punctuality which in most 
cases has been affected more by the much less regular 
sailings of the dipping concerned than by any 
inability of the manufcicturers to complete to time. 
There may have been delays in some particular oases ; 
but when one considers the problems of for 

materials and skilled labour, to say nothing of the 
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new conditions of “black-out” in workshops which 
have been met and surmounted, these delays have 
}>een understandable. 

To assist the British export trade generally, a 
system of Export Groups was early instituted by 
the Government. These Groups are not trade asso- 
ciations ; their particular function is to assist their 
induHtry by^ collecting information regarding its 
reciuirements, so as to ensure that the necessary 
materials will be available with as little delay as 
possible as and -when required. Amongst the earliest 
of these groups to be formed was that of the Sugar 
Machinery Manufacturers, a ready consequence of 
iho fact that all the engineering liirns in Britain 
liaving an interest in sugar machinery were aluady 
members of the “Britisii Km})iie Sugar Machinery 
Manufacturers Association” foiincd in 1916 ; for this 
grouj) a firm of cliartcred accountants in (dasgow 
act as secretaries and foirn the point of contact with 
tlio various Controls, assembling data required and 
supervising distribution of law materials within the 
Group, so that trading information and the data of 
individual members arc not disclosed to others of 
the Grouj). Wc gather that this body has been very 
fairly treated by the Ministry of Siqiply, who have 
encouraged the export of sugar inacliinciy and seen 
tliat adequate raw materials were available for the 
machinery makers. Hence a considerable quantity 
of sugar machinery has been built during the past 
year. 

Recent British Exports. 

Amongst the more imptirtaut orders we may cite 
the eoinplotion and shipment by one Glasgow firm 
of an entire sugar factory for India ; two other 
Glasgow firms are well forward with the building 
and shipment of machinery for an interesting modifi- 
cation to one of the larger Indian factories, whereby 
the capacity will be doubled ; the extension, by an 
English firm, of a 1500-ton factory in South America, 
including now buildings for Mill and Boiling Houses 
(the latter being reorganized, with the addition of 
two 10 ft. pans) ; the supplying by this same firm 
of })lant to complete a factory which had been 
ordered from Germany and for which only a part 
of the. necessary machinery had been delivered on 
the outbreak of war. The machinery requisitioned 
from the various firms has, in fact, rcuiged over 
every station in the factory ; orders for mill rolls 
have been particularly numerous, and in view of the 
excellent quality of the special roll metals supplied 
by British sugar machinery manufacturers, the ready 
availability of this replacement item must have 
proved of no small value in maintaining contacts 
with customers. 

The tendency towards efficiency in the cane sugar 
industry is particularly apparent to firms who have 
undertaken the manufacture of specialities and 
patented^ articles; for instance, the firms manu- 


facturing centrifugals report various orders for 
batteries of the latest tyi)es of high-speed machines, 
and other developments in centrifugal design include 
the further ajjplication of the hydraulic coupling to 
the drive. Another firm has orders for eleven con- 
tinuous clarifirr.s of the most recent design. All are 
agreed that the demand for spares and repairs is 
iinusually high, whilst the demand for new units to 
increase capacity and efficiency is well in line with 
that of recent years. 

It should be added that, so far as the purchaser 
is concerned, one important result of the control of 
British industry, which includes the control of the 
cost of raw materials, is that British sugar machinery 
manufacturers are able to quote not only fairly 
reasonable rleliveries but very competitive prices. 
A system of emergeiicy co-o])eration is in force to 
ensure that in the case of enemy action other work- 
shops can take over the completion of a job and so 
obviate delays. Moreover, machinery under con- 
struction is insured under a Government scheme, so 
that if the worst should happen the customer will 
suffer no financial loss. 

Customers are, however, advised to place their 
orders as early as i:)0hsible, but thi.‘^ recommendation 
need not bo read to mean that they need be appre- 
hensive with regaid to delivery. Wliile it has to be 
assumed that transport will not be as rapid as in 
noimal times, the main consideration is the fact 
that the British engineering industry is now highly 
organized, and as sugar machinery orders are apt to 
bo largo and iri€*gular, the longer the time the 
customer can give the manufacturer, tho easier will 
It bo for the latter to plan his programme so as to 
give tho customer tho best service. 


Conditions in Trinidad. 

At tho annual meeting of tho St. Madeleine Sugar 
Company Ltd. held at the end of November, the 
Chairman (Mr. J. M. dit Buisson) said that their 
very short Trinidad sugar crop, chiefly due to adverse 
weather conditions during the planting season, and 
also to froghopper attack, came at an unfortunate 
time for tho Company, in view of the fact that the 
United Kingdom wished during 1940 to get as much 
sugar as ])ossible from the Dominions and Colonies. 
Actually tlie cane supply showed a drop of 20 per 
cent, as compared with the previous year, evenly 
divided between estates and farmers. In conse- 
quence, production costs increased considerably, 
both from the poor cane return and by the higher 
cost of materials and wages. The result was a profit 
of only £14,576, an amoimt more than swallowed 
up by appropriations for taxation. 

The Report of the Royal Commission’s visit to 
the West Indies has not been published as yet, but 
a great many of the recommendations are known to 
concern welfare and social services, and deal, in fact. 
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with the boMt method of imi)roving existing services. 
But there is little doubt that sugar producers in 
Trinidad are barely making both ends moot, and it 
is obvious, therefore, that th(i industry has nothing 
in hand for such improvi^inents, unless it gets a 
higher price for its sugar. The alternative is further 
contributions from tho Homo Government. 

During tho })ast year the St. Madeleine (^omjmny 
have not binui abh^ to niako any ])rogro8s with 
Housing, nor lias Labour made much i>rogress towards 
an und'Tstanding of tho functions of Trade Unions. 
Tlu'ir factory labour, which now work-i during the 
crop on a tli roe-shift system of 8 hours each, has 
been entirely satisfactory, but on some estates field 
labour has been rather unsettled, with a consequent 
prolongation of the (to)> season. Tlio ipiestion of 
speedier delivery of the (jane to the factory has still 
to be solved ; several mechanical methods havo boon 
tried, but so far all have proved a failure owing to 
tJio dilTicultj of (Tossing the large drains in the 
fields. Furth'T experiments will be matle during the 
coming crop -with more success, it is hoped. The 
acr(*age under Uha is being gradually reduced, to 
the b(3ncfit ot both tho railway and tho factory. 

As for the future, the St. Mad<>loine exportable 
crop has agum been sold to the Government at 
27 k. 6d. per ton more than the previous crop ; hut 
it is rockoiK'd that this increase will bo absorbed 
by higher costs of production. Crop ])rospects for 
194) are at prosent none too bright, as the island 
has had quite a severe at tack of froghojipor roccmtly 
and the wealhtT on the wliole has b(3on too dry. 
Consoiiuontly, tho (joining St. Madoleiiuj crop is not 
expi^cted to exc(H)d 40,000 tons of sugai*, as compared 
with 34,044 tons in 1940. The bfjst out-turn in 


r(3(‘oiit years was in 1936, when 54,236 tons was 
obtained. 

Tate & Lyle. 

The accounts of Tate & Lyle Ltd. for the year 
ending September last are necessarily much less 
informative than in normal times. The actual 
financial period covered is 66 weeks, as compared 
with the 49 weeks of tho previous report. Tho 
Directors state that it was not possible in time to 
assess the liability to taxation in respoct of tho 
profits under review, and a reserve has had to be 
made to meet the whole of the 1940-41 liability to 
income tax and a substantial provision in advance 
for the 1941-42 liability. The published profits afford 
little indication of the change in the trading figures 
since the balance is struck after tax allowance ; tho 
trading balance is given as £973,122 as compared 
with £1,148,179 in 1938-39, and the net profits 
of £1,032,418 compare with tho previous year’s 
£1,319,788. Nothing is put to general reserve this 
year, as against £300,000 a year previously. The 
profits were sufficient to maintain the Ordinary 
dividend at 13 J per cent., and £71,496 wa'fe carried 
forward. 

War-time limitations precluded Sir Leonard Lyde, 
Bfc., M.P., tho President, from giving his usual 
survey of tho sugar industry at the annual meeting 
of the Company held last month. He had to content 
himself with recording an appreciation of tho manner 
in which the Sugar Division of the Ministry of Food 
has worked in close co-operation with the Company 
and the other sugar refiners throughout, with the 
result that the sugar supplies of the United Kingdom 
havo been maintained in spite of all difficulties and 
the consumer has never failed to receive his ration. 


Some West Indian Pests of the Sugar Cane* 


The small luoth-borer, JHatraca fiaccharalia, is well 
known as a pest jirevalent in all tho commercial cane 
growing areas of the New World ; hero it is, in fac*t, 
the major j>est, and a very large expenditure of 
energy has been incurred ui its study with a vi<w 
to ultimate control. A review of tho present jHisition, 
with especual reference to ‘Barbados, is the subject 
of an article by R. E. W. Tucker.^ 

A brief review ot tho main facts concerning this 
pebt shows that it is rexjordod from practically all 
the cane areas of tho New World with the exception 
of tho Baliamas and Tobago. It is one of some 
60 species of Diatraea of which, however, two only, 

D, canella and D. impersonatella, are also serious 
pests of the sugar cane. The foi-mer is limited to 
the Guianas and Venezuela on the mainland, and to 
the West Indian Islands from Trinidad in the South 
to St. Lucia in the North ; tho latter is of iraport- 
anoe only in Trinidad but is a minor pest in South 

~~~ i Tr<nH^ JLgrie, 


American cane fields. Neither occurs in Barbados. 
In addition to cane, D. aaccharalis attacks maize, 
sorghum, rice, and a number of wild grasses. The 
account refers only to this species. 

With its wide distribution, the peSt is naturally 
exposed to a very varied range of climatic conditions 
to which it has adapted itself. This range extends 
from sub-tropical areas with frosts in season when 
hibernation takes place, to tropical conditions with 
relatively small temperature variations and with 
continuous and overlapping eroppmg seasons when 
resting periods are the response to drought and not 
hibernation. Barbados^ as a small tropical island 
with no great altitudes, has a singularly equable 
climate. Temperatures range from around 63^F. 
minimum to around 88 to 89®F. maximum. These 
are records in the open ; in the cane fields them- 
selves the minimum tonperatures ere almost alwa^ 
2 to 3^F. lower and maximum temperatmr^ 7 to 
1940 , 17 , 9 . 183 . 
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1 1°F. higher than these. Similarly, humidity within 
the fields differs frequently from external humidity 
and ranges from 30 to over 100 per cent. Of other 
factors which are likely to influence the intensity of 
the post, two would appear to be of especial import- 
ance. Barbados is so closely cultivated an island 
that, though there are a number of alternate food 
plants (which are listed), their occurrence is sporadic 
and they are reaped at frequent intervals for fodder 
and bedding and so form very inefPectivo reset voirs 
for the insect. On soil too thin for cultivation of 
croi>s, sour grass {Andropogon periusua) is jilanted 
and this plant is not a host for the ]:iest. On the 
cultural side, the reaping season coincides with a 
dry, windy ptTiod. These conditions, however, react 
in two directions ; while not severe enough to 
eliminate the j>est, they seriously interfere with the 
various natural jMirasites and predators. In fact, 
of these, Tfichogramma minutum alone apj>ears to 
bo able to overcome these natural handicaps. 

The habits of the peat are described. These arc 
sufficiently well known to nee<l no repetition. 
Emphasis is, however, laid on the larval diajmuse 
which takes place dining any prolonged break during 
the rainy season. The main result of this is an 
mertjased intensity of attack due on the one hand 
to the slower recovery of the cane plant from the 
effwjts of drought and, on the other, to a greater 
injury to the parasite. 

Parasitism is dealt with in some detail. Of the 
hymenopterous insects one, Tfichogramma^ alone is 
in any degree effective, and of it several biological 
races are known. The only other jiarasite found in 
Barbados is Microdvs stigmateruSf but only seven 
cases were found in over 38,000 larvae. Introduced 
hymenopterous larval |>arasites failed to establish 
themselves. Dipterous parasites are numerous, but 
the outstanding examples aie Lixephaga diatraeae, 
Metagonistylum minense and species of Paratheresia. 
These, with their various sjiecies and strains, are 
adapted to very different ecological conditions, and 
for successful introduction it is important to select 
that one which is best adapted to the local conditions 
of the now home. The first, as well as P, claripalpia 
and P. dvatTaeaCy the two species of this genus which 
appeared to bo best adapted to Barbadian conditiotts, 
have been introduced into Barbados but so far with- 
out success. Attempts with M, minense have so far 
failed, but there are two distinct strains, adapted 
to very different ecological conditions, and others 
Jnay exist. The possibilities of this parasite have 
not been fully tested. The fungal parasite, Gordycepa 
barherif can, on occasion, exercise a marked degree 
of control, but is too dependent on the seasonal 
conditions to be reliable. 

Among predators are mentioned the ant Mono- 
fmriwn carbonaHam ebenium of Puerto Rico, and, 
in Barbados, the Aoarid Belauatium ap., the larva of 
the lacowing Chyraopa ap, and an un identifie d black 
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ant. All these, unfortunately have not the capacity 
to distinguish between parasitized and unparasitized 
eggs. These are all egg lyredators. Larval and adult 
predators are not of any importanco. 

Control of the pest is in some measure obtained 
by cultural practices such as density and times of 
planting, frequency of ratooning, l>urning of fields 
of standing cane or of trash and choice of varieties. 
But beyond these, control has been attempted 
through encouragement of the parasiti^s. This takes 
the form either of introduction of parasites hitherto 
unknown in the particular country, in the hojies 
tliat they will find a congenial environment free from 
the hyper-parasites to which they themselves succumb 
in the former home, or of the artificial increase of 
native imrasites. In Barbados, difficulties in the way 
of finding a parasite adapted to the environmental 
conditions of that- island have led to the great-est 
concentration of effort on the multijilication of the 
native Trichogramma . Local ex})erience in this effort 
would seem to indicate that the maximum effective- 
ness of this jiarasito as a control is only secured 
between narrow limits of tem}>erature and humidity 
approx. 90°F. and 100 per cent, humidity, though 
the survival cajiaeity covers a v ry wide range of 
conditions. 

If the moth -borer is a pest found widely scattered 
throughout the cane fields of the western hemisphere 
including the West Indies, there is another serious 
pest the distribution of which, at least as a menace, 
is much more restricted. This pest is the frog-hopper 
which, on occasion, is capable of doing extensive 
injury in Trinidad. Here it has been recognized as 
such for over 60 years and all the varied means of 
contiol have been tried with only jiartial success. 
A fiu’ther contribution to the subject of control is 
to bo found in an address by A. Pickles.^ The 
most- successful of these earlier attempts was probably 
cyanogas, thougli the expense w'ns considerable, and 
the work laborious and insufficiently rapid in the 
case of a severe outbreak. 

The method here descnbetl involves the use of 
that well-known insecticide Pyrethrum, Success lies 
in the development of a tractor -operat/ed dusting 
machine of sufficient power to blow clouds of the 
powder over the field ; the dust must, in fact, be 
discliarged at a speed of 180 miles jior hour. Further, 
it is desirable t-o select the evening for t-lio work. 
The actual machine used enabled some 12 acres to 
be treated pi^r hour. An economy was foimd by the 
dilution of the pyrethrum pow’^der with an equal 
weight of sulphm* and, with this, the coat averaged 
$1*42 per acre. The success attained is illustrated 
by diagrams of treated fields. These show that 
mortality was, as a rule, between 80 and 99 per cent. 
Further, treatment of the second brood resulted in 
only a mild attack from the third brood which 
happened to be unusually severe. 

and TabagOt 1940, 40, p. 67. 


H. M. L. 



Soil Investigations in Cuba* 

Proceedings of the 13th Annual Conference of the Asociacion 
de Tecnicos Azucareros de Cuba, 1939. 


AmcKDg the pajxTs r<‘ail at the 1939 Conference of 
Cuban Sugar Teclmologists, one by B. R. ABOUELLtes 
oonatitutep a }jloa for a rsloaror recognition of the 
objectives wiiieli the various analyses commonly 
undertaken Jiavo in view. The various features of 
the sev(5ral doterminations forming the stock-in-trade 
of the analyst are very briefly discussed from this 
aspect. 

The survey of Ckiban soils by Bennet and Allison 
in 1927 was, with a supplementary survey, resiionsible 
for the identification of 128 soil types. The basis of 
the classification is colour — black, brown and red ; 
but within these throe groups sharji differences are 
found in suitability for thfj culture of cane. In a 
paper entitled The influence of (-olour on 8oil 
Productiveness, C. E.* Beauchamp sets liimself to 
answer the (piostion, does any difference exist in 
the productive capacity of these soil groups based 
on their colour ? Tlie answer is given by an analysis 
of the replies received to a questionnaire, circulated 
to all centrals by the Department of Agriculfurt , 
from which the percentage of black, brovm and red 
soils, as well as the average jdold of fall cane, was 
obtained for most of the plantations. Official reports 
were alsi> enlisted to HU])ply figures of yields of oaiu' 
and sugar for the two years 1937 and 1938, fogethei 
with tlie average yields of those for the 6 -year [ oriod 
to 1938. 

The data thus accumulated were first grouped into 
21 groups according to the percentage area (ujciijiicd 
by the three colour typos of soil, the unit being in 
each case taken as 20 })or cent. Thus, 11,8 and 5 
were the number of jilaiilations cultivating soils 
which wvro respectively entirely (1 00 per cent.) 
black, brown or red. Intermediate stages are repres- 
ented by the groiqi, composed of 11 plantatioiLS, 
having 40 }>or cent, of the soils black, and the 
remainder (00 per cent.) brown ; and by the group 
of eight plantations having 40 per cent, of the soils 
black, 40 per cent. l>rown, and the remaining 20 jier 
cent. red. A series of diagrams wore then }irepared 
in which the three angles represent the 100 per cent, 
unit of the three colours and the respective bases 
the zero percentage, the four intermediate (20 per 
cent, difference) points marking the intermediate 
positions in the manner of the Sclireiner triangle. 
Into such triangles tlie sum of the yield figines for 
cane and sxigar is inserted at the appropriate inter- 
sections, and arrows indicate the incremental directi n 
between all neighbouring points of intersection. From 
these directional arrows indices are obtained for each 


type of soil colour, the respective index being the 
number of arroWwS pointing towards the angle repres- 
enting 100 per cent, of that colour. 

The first graph illustrates the position with regard 
to yield of plant fall cane in 1938, and the respective 
indices are : black 23, brown 14, and red 8. Inter- 
preted in terms of soil condition, this is taken to 
indicate that the black soils, being the younger, arc 
loss f liable and porous than brown, and these, again, 
than rod. lu the aViovo order they exert a retarding 
e£f<H5t on seepage and hence on the leaching of soluble 
minerals. Eater grajihs illustrate tho cane yield 
(all cane) for 1938, 1937 and the five-year average 
ending 1938. In the first of these, tho indice.s are 
black 14, brown 21, and red 10; in the secoijd, black 
18, brown 14, and red 13. The five-year average, 
however, shows a ver> different position. The indices 
here are black 13, brown 14, and red 18. Interpreted 
in terms of the crop, these figures indicate that black 
soils, though proriucing a high tonnage as plant 
canes, undergo some (ihangc which renders them less 
favourable for ratoon crops. Two possibilities are 
suggested for this behaviour of the black soils ; 
eitlier, though the supply of plant nutrients in them 
may be adcqiiat-e, their physical conditions are 
unfavourable for root development or tho rate of 
restoring the available nutrient supply is inadocpiato 
for the later growths. Tho brown soils appear to 
be better with more stable pliysical conditions, whilo 
the red soils, though ] physically excellent for sugar 
cane, have a lower potential fertility due to tho 
readiness with which leaching takes place in spite 
of a high rate of restoration of the available nutrients. 
That the })hysieal condition is the more important 
facEir is suggested by the fact that black soils, 
generally sf»oaking, do not respond to fertilizers while 
rod sods do. 

When attentioi is directed to the yield of sugar 
(96°) a different result is obtained. For the 1938 
crop the indices are, black 14, brown 11, and red 
20 ; for the 1937 crop they are, black 16, brown 9 
and red 21 ; whilst for tho five-year average they 
are black 12, brown 12, and red 21. It would appear 
from these figures that the lowest cane producing 
soils yield tho highest return of sugar and vice versa. 
The explanation of this is traced to the phenomenon 
of matmity ; cane on the poorer soils has a rela - 
tively limited growth and matures earlier and, when 
age is used as the determinant for cutting, yields 
the heavier return of sugar. The praptioal problem 
of the red soils is to determine how, by the use of 
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irrigation, fertilizers and so on, to increase the cane 
yield without reducing the high sugar yield. 

The conclusions here arrived at are, it is pointed 
out, in contradiction to earlier hiiditigs of the writer 
and others, that any treatment favouring 0 higher 
cane yield will result in a higher sugar content. As 
he points out, the contradiction lies in failure to 
consider the effect of maturity. 

In the present study consideration is given to p 
single factor, the colour of the soil. Tliis is not the 
only character and, as Bennett and Allison had 
showTi, within these major groups a large variety 
of soil types exist. The same method of analysis 
a})plied to these subsidiary types may well load to 
information which would disclose means for increasing 
field yields and sugar ouf.]mt. 

The same author (C. R. Beauchamp) contributes 
a further paper entitled The Comj>osition of the 
Alcoholic. Extract of Sugar ( 'ane Leaves as a Means 
of determining the Fertility of the Soil for this Crop. 
In rectait years many endeavours have been made 
to use the ))lant as its own analyst. That, in fact, 
is the idea underlying field experiments. Here, 
however, the idea is different. The ]ilant itself 
perforins tlie initial stages of the analysis through 
its selective absorption of the essential nutrients, and 
the analyst in the laboratory jierforms the later 
stages in determining the amount of the different 
nutrients absorbed under the varying eonditions of 
supply. This metliod of analysis may be said to bo 
still in the exiXTimental stage, the difficulty lying 
ill th(^ selective distribution of the absorbed nutrients 
in the vegetative tissues of the plant. H remains 
to bo determined what tissues should be used in the 
determinations ; these may be different in different 
plants, for the sugar cane is not the only crop which 
has boon used for the } impose. In the sugar cane 
particular attonlion has been devoted to the leaf. 
The present author with his associates has earlier 
used the chlorophyll content of the Icaf^; H. Lauatu 
and L. Maume, in a scries of pa])ors m French 
journals, used the entire loaf ; W. Thomas useiJ the 
entire foliage.* Wheat, ])otato and tobacco were 
used in the course of those experiments. The selective 
distribution, not only in the tissues but in accord- 
ance with age, has been pointed out in Mauritius in 
the case of the sugar cane.* The general conclusions 
drawn by these authors are that positive correlations 
exist between the mineral composition of the entire 
leaves of crop plants and their yields, and that the 
final yield is positively correlated with the total 
quantity of the mineral elements present in the 
leaves and with the proportion in which they are 
found. 

In the present paper the alcoholic extract of the 
cane leaves is studied, but the concepts of Thomas, 
Laqatu and Mattme are adopted, though in their 
case the basis is the entire leaf. These concepts 
embrace the “intensity of nutrition,” this..being the 


sum of the percentages of N, P2O5 and K2O, and» 
for the jxi'oportion of those three nutrients, “the 
N-P-K unit,” representing the ratio of each one of 
the three to the sum total expressed in milligram 
equivalents X 100. Having three variables, diagram- 
matic representation is possible by the triangular 
method used in the preceding paper. Tlie fertilizer 
treatments cr.mpared are combinations of ; N, 4 and 
8 ; P2O5, 4, 8 and 12 ; and KjO, 0, 4, 8 and 12. 

The yields, both of crop and sugar, resulting from 
these various treatments together with the detailed 
analyses for N, P205,K2 O, Ca and Mg content, as 
wa^ll as the intensity of nutrition figure, the sum of 
the first three of these, are sot out in detail. The 
first conclusion is that the figure for the intensity 
of nutrition boars an intimato relation to yield 
whether in terms f)f cro[ or sugar content and where 
no increase in the intensity of nutrition occurred, 
the yield of cr<^)]) and sugar content remains stable. 
Further, the relative i>roportionR of the three fertilizer 
elements, expressed in terms of tho N-P-K unit, 
exprted a material influence on yield whether of 
crop or sugar. Increments of potash resulted in a 
gradual iiiereasc in the intensity of nutrition with 
corros])on(liiigly Ingh yields, sucu increments pro- 
ducing a (?orrosi)onding reduction in the nitrogen 
content. 

Tho effect of increments of nitrogen in the fertilizer 
was less uniform. Such iiKTemonts, when tho potash 
content was low, increased the intensity of nutrition 
and, at the same time, inereased the potash content 
of the N-P-K unit ; but when tho potash content was 
high, such in(‘rements of nitrogen reduced the intensity 
of iiuti ition and de(;reasod the potash content of the 
N-P-K imit. This effect was traced into the figures 
for sugar content, for an increase in the intensity 
of nutrition duo to a nitrogen increment in the 
forJilizcr di<l not affect the sugar content adversely 
whilst a decrease of the intensity of nutrition for 
the same reason led to a decrease of tho available 
sugar content. 

Ill these experiments potash appears to be the 
most important, nutrient ; definite information with 
regard to pliosphorus was not forthcoming, as it 
would appear that t-lie soils involved were adequately 
supplied with this element. Since these determina- 
tions were made on cane in its early stages of growth, 
it is suggesteil that such analyses would give positive 
information on the deficiencies and fertilizer require- 
ments of different soils taking into account the need 
not only for increasing the intensity of nutrition but 
for equilibrating tho N-P-K unit. Fm’ther applica- 
tions lie in the determination of the differential 
requirements of varieties and in the ascertainment 
of the effect on yield of any factors which may 
positively or negatively aSect the growth of cane 
in the field. 

H.M.L. 


1 1987 p. 440. 2 Plant PhyioUxn/, 1987, p. 671 ; 1938, p. 677 ; 1939, p. 699. a l,SJ„ 1940, p. 200. 
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Clarification Experiments : 

Effect of Mechanical Treatment on Floe Characteristics. 

By J. G. DAVIES* and R. D. E. YEARWOOD* 

Imperial College of Tropical Agriculture, Trinidad. 


Little work has yot been published describing the 
effect of mechanical treatment on the characteristics 
of the floes which result from the addition of lime 
and heat to raw cane juice. A notable example of 
this effect was observed during the earlier <5larification 
work of our Department of tSugar Technology. 

When mei^hamcal or even vigorous manual stirring 
is used during the secondary stage of liming in the 
F.L. & D.H. ])i‘ocess, the subsequent suhsidation is 
poor and indctinite. 

Even if a prolonged settling period is allowed, the 
decanted clarified juice may still be turbid and 
unsatisfactory. The result is due to the floes formed 
earlier in the jirocoss being subjected to merhanioal 
wear and tear. When the hot juice which contaiiLS 
in suspension what might be termed the jirimary 
floe is vigorously mixc'd with the secondary lime 
dose, the floes are unable to withstand the violent 
action. Small fragments are broken off and the 
whole character of tVie t>recipitate is irreiiarably 
altered. 

These p’’eliminary obsei*vations indicate that once 
floes are formed, the subseitueiit mechanical treat- 
ment should bo of limited violence. The same 
I>rinciple is ajiplicd in factories where reciprocating 
pumps are installed in profc?ionco to the simpler 
centrifugal tyjie for pumping muds to Iho filter. 
This has been accepted practice now for 10 years 
or so. But little attention appears to have been 
paid to the mechanical tieatnunt of the precipitate 
earlier in the process. In order to determine the 
exact extent t(t which such treatnioiit is of industrial 
importance, a scries of experiments were carried out 
in the laboratory, and later in the Exporiniental 
Factory. 

1,— Laboratory Experiments. -'J'ho experiments m 
tJie laboratory extended from {Senes A to Series U, in 
each of which from three to six mechanical treat- 
ments or combinations of mechanical troatments 
with constant chemical treatment wore comiiared. 
There were four methods of mechanical treatment. 
For comparative purposes only, these will bo described 
as follows ; — 

(a) OentU stirring as obtained with a small labora- 
tory stirrer motor, drawing 7 watts under full load, 
rotating a glass rod slightly bent at the end at 80 
r.p.m. (6) Medium stirring as obtained with similar 
equipment with the motor working under full load, 
giving a well defined but not violent swirl, (c) Violent 
stirring produced by a “Ceuco” type high speed 


turbine stirrer. It consists of a vertical shaft with 
three 3-bladed propollor-like rotors revolving within 
a cylindrical casing. During operation, the liquid 
level in the casing is raised 2 ft. 3 in. Circulation is 
set up by the provision of a suitable opening in the 
casing through which the liipiid flows back to the 
container. Not only is thorough high speed mixing 
obtained, but a further factor is the wear and tear 
on the floes brought about by the rotor blades, 
(d) Comjjrcsaed air was derived from a small, water- 
operated blower. The volume of air obtainable was 
not wholly adotpiato for proper mixing. 

The constant chemical treatment was such that a 
suitable precipitate of calcium phosphate was 
obtained. It consisted of adding the same amount 
of lime water and, at times, of phosphoric rfeid to 
the same volume of solution in each of the same 
series and of heating in a standard manner. The 
heating was carried out with one 660-watts immersion 
heater and one large Bunsen burner for each beaker 
containing 750 ml. of solution. 

In Series A and B, observations were made on a 
precipitate of calcium phosphate produced from pure 
solutions. The phosphoric acid solution was prepared 
from 89 p^r cent. H3PO4 ; it wa i of such strength 
that the final ooncentTation of Pj05,had no precijii- 
tation taken place, would have been 0*03 grms. per 
100 ml. Floes of calcium phosphate were obtained 
by the adilition to a roa»ction of pH 8*0 of filtered, 
.saturated calcium hydroxide solution. 

Series C and D wore a repetition of A and B, 
except that sucrose was present in amounts roughly 
corres\ionding to a high purity and to a low purity 
mixed juice. In l^^eries E, F and O, the precipitation 
was carried out in a solution of molasses made up 
I0 80 purity and 0*03 grm. PjOj/lOO ml. Series 
AT, L and M were a fmther repetition of A and B 
except that varying amounts of kieselguhr were 
added before the addition of the lime wat^. 

Series N r< peated the kieselguhr addition, but the 
solution used was one of molasses of similar com- 
position to that used in Series E, F and G» Series 
O, P, Q, P, E, T and U were experiments performed 
on cane juice from the laboratory mill. Different 
v'arieties were examined using difierent clarification 
procedures. Precipitates were obtained by the 
addition of 80-mesh 10® Baum6 milk-of-lime and by 
heating in the manner described above. 

Observations on each treatment in each series of 
the laboratory experiments mre made so that the 
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rate of settling could be graphed ; 600 ml. Pyrex 
tubes in a pre^heated insulated settling box were 
employed for this purpose. 

II . — Lahoratory ResyUs . — ^The rate -of 'Settling curves 
so obtained were about 90 in number. Hence, for the 
sake of brevity^ it is proposed to state the general 
conclusions drawn therefrom without presenting the 
actual curves. 

In the pure solution Series A and B, it appears 
that the more gentle the stirring during the addition 
of the saturated calcium hydroxide solution and 
during heating, the higher the rate of settling and 
the smaller the final volume of settled jiarticles. 
Extending the period of settling to 24 hours does 
not affect the relative volumes of the settled particles 
resulting from the different treatments. The 
characteristics imparted to the floes are therefore 
of a permanent nature. 

Wlion sucrose is added as in Series C and I>, the 
viscosity and density of the inother-litpior is increased. 
At the lower level of sucrose (7-4 per cent.) the floes 
settle quite evenly and the final volume is about 
the same (10 per cent.) as in A and Also, the 
more gentle th(^ treatment, the greater the rate of 
settling, but the differences are not so well marked 
as in A and B. At the higher sucrose level (15 i>er 
cent.) the effect of viscosity and density is such that 
jmrt of the j^rocipitate fonns a scum and the io.st 
a mud. With medium stirring during both the lime 
addition and the heating, the tendency to form scum 
IS so well marked that the whole precipitate rises to 
the sitrface. It then slowly breaks off particle by 
particle and settles out. At the end of 30 minutes 
about 30 per cent, of the precupitato is still in the 
fonn of scum. 

The precipitation of calcium phosphate in the 
presence of a molassos .solution (Series F and O) 
appears comjiletely to alter the mechanical characbM-- 
istics of the does. The result of the four series may 
be stated as follows ; The more violent the .stirring 
during the addition of lime, the greater is the rate 
of settling. Once the floes are formed, however, the 
amount of wear and tear whith they can withstand 
is limited. Violent stirring during liming and medium 
stirring dming heating generally gives the quickest 
settling and smallest mud volume. If violent stiiring 
is used during heating, the rate of settling decreases 
and the mud volume increases. Small })article frag- 
ments float about in the mother-liquor for a consider- 
able period and appear reluctant to settle. 

Attempts to increase the rate of settling of the 
particles by the addition of kieaelguhr before iirjoi- 
pitation (Series X, L and M) were not wholly 
successful, and no deflnite conclusions can be drawn. 
Similarly, in a molasses solution (Series N) the 
addition of kieaelguhr has no beneficial effect on the 
J^te of> settling except when wear and tear are 
absent, i.e., v^hen violent stirring is not used. 


When juice from the variety B 726 (Series 0 
and P) is subjected to comparative treatments, it 
is apparent that violent stirring, during either or 
both of the lime addition and the heating, results in 
a slower late of settling and larger mud volumes. 
Medium stirring during both, or compressed air 
during liming and inodiiim stirring during heating, 
gives the best results. 

Juices from other varieties, BH 10 (12) and 
POJ 2878, behave in a similar manner (Series Q to 
U). The use of violent stirring during the secondary 
liming and heating of F.L. & D.H. with POJ 2878 
juice is extremely detrimental, whatever treatment 
may have been given in the primary stage. It 
appoaivs that violent stirring during the primary 
stage and medium stiiTing during the secondary 
stage is the best combination from the mechanical 
jioint of view. 

The above results provide ample evidence that in 
the laboratory mechanical treatment can materially 
affect the characteristics of floes produced by a 
constant chemical treatment. 

III. — Factory BVpmwmte.--"The existing equip- 
ment at the liming and heating .stations of the 
Experimental Factory consists of three cylindrical, 
conical-bottom liming tanks, each with a “Helico” 
high -.speed stirrer. The juice is delivered by gravity 
flow from the liming tanks to a juice heater pump 
supply tank. The ])ump is of the thi‘ee-throw, single- 
acting, recijirocating typo. There is one low velocity 
heater and one high velocity heater. 

High s])eed mechanical agitation was therefore 
])rovidcd by a “Holico” outfit. A more gentle form 
was obtained by a manually operated paddle. With 
the small volume of juice (about 38 cub. ft.) to bo 
dealt with, the degi’ec of agitation which resulted was 
approximately equivalent to that obtained by slow 
speed mechanical stirring with a larger volume of 
juice. A third form of agitation was installed for 
the experiment by fitting one t>f the tanks with 
compressf'd air stirring. 

No variation in mechanical treatment could bo 
given after liming, i.e., after the formation of the 
calcium floe, and before heating. Efforts were made 
to obtain a suitable centrifugal juice heater pump 
to determine the effect that this type had on the 
already formed calcium floe, but unsuccessfully. 

Juice for the oxiK^riments was obtained by grinding 
cano of the same variety from the same part of a 
field. Three liming tanks full wore required for each 
series. The same quantity of milk-of-Ume at 15° B^. 
was added to each tank full of juice. The mean pH 
values of the clarified juice thus obtained varied from 
7*07 to 7* 12. In the first treatment of a series, mixing 
was obtained by the use of the “Helico** stirrer, in 
the second by the manually operated paddle, and in 
the third by the use of compressed air. 

The milk-of-lime was added incrementally as the 
tank filled. Stirring was continued for the whole of 
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the time that each tank was filling and emptying. 
The rate of emptying was regulated to keep pace 
with the juice-heater pump, so that the juice was in 
actual agitation the whole time prior to heating. 
Heating was carried out by pumping the juice 
through the heaters operating in series. A tempera- 
ture of 216°F. was maintained. Careful samples 
were taken of each batch of raw juice and of the 
clarified juice derived therefrom. The samples were 
submitted to standard methods of analyses. 

IV . — Factory Results . — ^The mean of the essential 


analytical results are 
table ; — 

a})pon(led 

in the 

following 

Raw Juice : 

“Helifo” 

Manual 

(’oiup. Air. 

Gravity purity 

... 81-980 

82-480 

82-480 

Ash % total solids . . . 

... 1-376 

1-213 

1-149 

Calcium % total solids. 
Clarified Juice : 

. . . 0-214 

0-201 

0-193 

Gravity purity 

... 84-190 

83-7.20 

83-550 

Ash % total solids . . . 

... 1-336 

1-146 

1-161 

Calcium % tolal solids. 

. . . 0-282 

0-260 

0-273 

Turbidity C.S.R. units . 

. . . 0-270 

0-290 

0-270 

The rate -of -settling 

curves are 

shown 

in Fig. 1. 


In order that the differences between the treatments 
may be emphasized, the following table sets out the 



gravity purity rise, ash elimination and calcium 
increase from raw to clarified juice in each 
treatment : — 

“Hellco’* Manual. Comp. Air 

Gravity purity rise (Clar.-raw) . . 2*21 1-24 1-07 

Ash elimination (% Ash in raw) 2-91 6*62 — 

Ash increase (% Ash in raw). ... — — ] .04 

Calcium increase (% Cain row). . 31-60 29-40 41-60 

Turbidity, C.S.R. units 0-27 0-29 0-27 


In considering these results it should be remembered 
that, as already pointed out, manual stirring with 
the smaU volume of juice used is considered approxi- 
mately equivalent in degree of agitation to slow 
si>eed stirring with larger volumes of juice. As 
regards “Helico” stirring, when the tank has more 
than half the volume of juice in it, the effect is to 
produce a wall defined swirl. The action cannot be 
described as violent, since the tank could have been 
filled very nearly to the brim without overflowing 
due to the action of the stirrer. 

The reasons why different mechanical treatments 
should show such well defined chemical differences 
are difficult to explain satisfactorily. It is apparent 
however that, of the three treatments, compressed 
air gives the poorest results. On the other hand, 
the “Helico” stirrer prmluces the highest gravity 
purity rise, while manual stirring shows the greatest 
ash ohmination. It appears likely that, since ash 
elimination is less with the “Helico” than with the 
manual stirring, the greater gravity purity rise is 
due to the precipitation of more organic non -sugars. 

The increase in ash from raw to clarifi^ juice 
with compressed air stirring is the only instance 
recorded in any series of c'Xperiments at the Experi- 
mental Factory during the whole of the research 
work. The juice used in this particular series is 
compara>)le with that used for the other treatments. 
Ambler^ states that there is little doubt but that 
oxidation of tannins, polyj^honols and invert sugar 
takes place when limed cane juice is “blown up** 
with compressed air. It is known that the oxidation 
pro<lucts of invert sugar when combined with calcium 
form soluble complexes, because they are the cause 
of the tyi>ic 0 l reddish-brown colour of an alkaline 
juice. 

The position with regard to the tannins and poly- 
jjhcnols is more obscure. Zerban* has isolated them 
from cane juice and states that the polyphenol 
of the sugar cane is not pyrocatechin but a true 
tannin, closely resembling the oak tannins. These 
are soluble in alkaline solution, and hence it would 
suggest that soluble calcium comilexes would also 
be formed. The exact extent to which these particular 
reactions take place on a factory scale is difficult to 
as.sess, but the present results indicate that tlie 
combinecl effects of all the reactions produced by 
the use of compressed air are not only measurable, 
but are of industrial importance. The purity rise 
with compressed air mixing is smaller than with 
either of the other methods, there is an ash increase 
instead of an elimination, and the calcium increase is 
definitely greater. The three observations are in 
corroboration. 

It will be remembered that in the laboratory 
experiments with ca>ne juice there were no well 
defined differences in rate of, settling as long as the 
treatment after floe formation was not violent. 


J. Inti. Eng. Chm., 1930, 22, p. 367. 
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Examination of the figure shows that with this factor 
constant there is also little difference in the final 
mud volumes obtained on a factory scale. The curve 
for rate of settling of the compressed air treatments 
had to be smoothed out a good deal because the 
readings in each experiment showed that the level 
of the mud rose and fell ]3eriodically. This action 
was not observed with the other' two treatments, and 
may bo in some way connected with pt^ssible aeration. 
For the whole of the 60 minutes during which 
observations were takem, the compressed air treated 
juice seemed reluctant to settle. At the end of that 
period it had not yet got to the stage of attaining 
a more or less constant volume. Both of the other 
treatmonts settled (piitc readily, with a continuously 
decreasing volume of mud. 

V.- 'Concliif8ion~-Jt would appear that mechanical 
treatment of the juice can affect the result of the 
clarification process as carried out on a factor^' scale. 
High speed (“Holico”) stirring during the lime 
addition results in th<i liighest gravity ]>urity rise, 
but slow s]ieed (manual) stirring produces a better 


ash elimination. The increase in calcium from raw 
to clarified juice is about 30 per cent, in each case. 
With compressed air stiiring, the gravity purity rise 
is smaller than with either of the other two mixing 
methods. Also, there is an ash increase, as opposed 
to the usual decrease in clarified juice, together with 
ail apjirociably greater increase in calcium. The 
mud after compressed air treatment settles erratic- 
ally. The final vohuno after 60 minutes settling is, 
however, of the same order as that obtained with 
the other mixing methods. 

According to the earlier laboratory work, it is 
ox)3ected that more profound differences are obtain- 
able, at any rate as regards rate of settling, if the 
treatment after the formation of the calcium floe can 
be varied. Such variation, which, it is thought, 
jiroduces increased mechanical wear and tear of the 
floes, is obtained by the use of a centrifugal juice 
boater pump instead of the existing reciprocating type. 

Acknowledgment of the woik of Mr. J. Dunlop, 
3rd year student, in obtaining the rate of settling 
data IS mad(‘ with aj>])r< ciation. 


Evaluation of Cane Varieties in South Africa* 

By G. M. COATES and V. M. HINCHY.' 


Uba cane had for 60 years been the only cane 
grown in South Africa, and a system of payment 
for this cane at the factories had been worked out, 
based on the sucrost^ content of the first crusher 
juice and the Java ratio at. each factory. With the 
introduction of new varieties from Java and 
Coimbatore, and the coinmencement of deliveries on 
n large scale to the factories, the problem of the 
“additional »^alue” of these canes became one of 
))riino importance. 

The iiarticular characteristics claimed for these 
non -Uba canes as comimrcd with Uba were : {a) 
lower average fibre content of cane ; (6) higher 
average purity of juice ; and (c) higher average 
sucrose content. It was contended that lower fibre 
gave increased extraction, liighcr purity gave higher 
boiling-houso recovery, and tliat a combination of 
tiles© two factors with the third— higher sucrose 
content — meant higher rate of output from the 
factory per unit of time. These atlvantages obtained 
by milling superior quality canes were considered 
to constitute “additional value” and, accordingly, a 
system was devised for calculating in terms of the 
price of Uba the value of each of the new varieties. 

Fibre Content of Non-Uba Canes . — It was necessary, 
first of all, to establish tliat since the introduction 
of the non-Uba canes there had been a decline in 
the average fibre content of the cane crushed at the 
factories. Consignments of cane delivered to the 


mills are not stqiaratcly tested for fibre. It is, there- 
fore, not possible to provv^ by direct evidence of mill 
records that the siqiplies of Uba cane to the mills 
are of higher fibre content than those of non-Uba* 
i3ut infonnation is available from which it must be 
luferred that this is a tact. 

The aveiage fibre content of cane supplied to all 
mills from 1926 to 1935 (excluding 1934, the locust 
year) was 15*84 per cent. This is an average of at 
least 25 million tons of Uba cane. Since 1935 
increasing ({iiantitics of non-Uba have been delivered 
to the nulls, and the average of tlie four years, 1936 
to 1939, has fallen to 14*87 jicr cent. This is the 
average of over 18 million tons of mixed variety 
canc, of wliich a})])roximately 50 i)cr cent, was Uba 
and 50 per cent. non-IUia. It is suggested that the 


Year. 

Fibre 
per cent . 
Cane. 

Year. 

Fibre 
per cent. 
Cane. 

Approx. 

Proportion 

non-l'bu. 

1926 . . 

16*01 

1936 . . 

15*01 

30% 

1927 . . 

16*27 

1937 . . 

16*14 

40% 

1928 . . 

15*88 

1938 . . 

14*51 

50% 

1929 . . 

15*52 

1939 . . 

14*81 

70% 

1930 . . 

16*82 



1931 . . 

16*75 




1932 . . 

15*66 




1933 . . 

16*78 




1936 . . 

15*92 




Average : 

: 16*84 

Average ; 

; 14*87 



1 Of the South African Cane Growers’ Association, Durban. 
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reduction was due to non-Uba, and the evidence for 
this becomes stronger when the annual figures 
between 1926 and 1936 are compared with the 
annual figures of 1936 to 1939. These arc set out 
in Table above. 

Since the tendency in recent years has been to 
prolong the season, and thus to emsh cane during 
periods whtjn fibre is abnormally high, the average 
figures reported for 1936 to 1939 would have provided 
a greater contrast with the averages for 1926 to 1935 
if the seasons had been the same length throughout 
the period under review. In illustration of this 
point, the fibre content in January, 1939, was 16*92 
as against an average from May to December of 14*73. 

Non-Uba rej>resented approximately one-half of 
the total of over 18 million tons delivered in the 
period 1936 to 1939. I'his raises the })re8umption 
that the fibre content of the new varieties taken as 
a whole was two units less than the fibre content 
of the Uba included in the total. 

It was necessary, however, to determine the differ- 
ence Vietwecm the fibre jier cent, cane of Uba and 
that of each non -Uba’ variety. This could not be 
done from mill records, but as a result of experi- 
mental work earried out over a period of years by 
the Sugar Experiment Station, Mount Edgecombe, 
data were available from which average values of 
the fibre content of the canes could bo deduced, and 
thus the differences of each variety from Uba 
obtained. These differences having been ascertained, 
and knowing the total fibre in a given (quantity of 
cane and the projiortion of each variety in that 
quantity, the filire percentages of the varieties were 
determinable by a simple calculation. 

The Exjieriment Station tests showed the differ- 
enc'?s in fibre content from Uba of i*,ach of the iicm 
varieties to bo as follows : — 


Variety. DifTon’iuo troni X l»u. 

Co 281 —0 32 

Co 3ol — 1 30 

Co 290 --1.51 

rOJ 2726 —2*26 


Sucrose aud Purity cf Non-Uhu Canes,- Evidence 
of the average sucrose fontent ol the varieties was 
forthcoming m the iccords of the Sugar Industry 
Central Board. This Board maintains a staff at eacii 
of the mills to test samples of the first crusher juice 
obtained from each consignment of cane. Erom the 
observed sucrose in the juice, the sucrose content of 
the cane is calculated by applicaln^n of the Java lutio 
factor, and weekly weighed averages are recorded 
separately for each variety. Arithmetical averages 
of these weekly results were used because there is 
a marked difference in the proportionate (luantities 
of the several varieties crushed at different jwiods 
of the season ; and, since there is seasonal as well 
as varietal variation, if a weighted average for the 
whole season were to be used the quality of these 


varieties of which a large quantity was crushed 
during the optimum months would be disproportion- 
ately high. 

The average purities of first mill juice of the 
varieties were calculate<l arithmetically also from the 
Central Board results, and a factor 0*97 (generally 
accepted in South Africa) was used to convert, those 
purities to terms of the mixed juices. 

Thus were obtainable the necessary data regarding 
each variety of cane from which the additional values 
of these canes could be calculated. 

Three Factories as Example . — ^The results of three 
large milling plants only wore taken for the purposes 
of the calculation, for the following reasons. It was 
their “capacity to jiay” which originally determined 
the price of Uba sucroso ; they draw their supplies 
of cane almost entirely from independent planters ; 
they are mainly interest€»d in milling, as distinct 
from cane growing, so their profits depend on their 
achievement in milling ; new variety canes form a 
larger proportion of their total than with other 
mills and they were the only ones having an appreci- 
able quantity of POJ 2725 ; they make cargo sugar 
only and there is no white sugar in their total to 
complicate matters ; certain essential data are avail- 
able in connexion with th?ir cane supply which are 
not available at all mills. 

The average analyses of the varieties -of cane 
during three years (1937 to 1939 inclusive) at these 
three mills are as follows : — 



Uba. 

POJ 

2725. 

Co 

281. 

Co 

290. 

Co 

801 

Fibre % Cane . . . . 

15*46 

13*21 

15*14 

13*96 

14*16 

Sucrose % Cane . . 

12*87 

14*74 

13*79 

13*46 

13*01 

Purity, Mxd. Juico 

84*18 

86*75 

86*61 

86*27 

86*47 


CalcuUition of Overall Recoveries , — The manufac- 
turing results of the three factories during the same 


jjvi iod woic : — 

Fibre pcsr cent. Cane 14*66 

Extraction 93*02 

Juice lost per Unit of Fit ro . . 41*03 

Purity of Mixed Juice 85*96 

Boiling-house Recovery 88*68 

Virtual Purity of Molasses .... 40*94 

Overall Recovery 82*49 


Substituting for the average fibre [)er cent, cane 
the jiarticular fibre content of each variety in turn in 

,i T-i X Juico loss X Fibre 

the equation ; Extraction == 100 

100 — Fibre 

a series of extractions equivalent to the respective 
fibre content were obtained. Similarly by substituting 
the purities of the Individual varieties in the equation 

B.H.R. = 10.000 X Pur.ofMolMaeB 

Purity ( 100 — Virtual Pur. of Mol.) 
the B.H.R. for each variety was obtained. The over- 
all recovery for the varieties was then obtained 
simply by multiplying the Extraction by the B.H.R, 
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The results were as follows : — 

POJ Oo Co CSo 

TJba. 2725. 281 290. 301. 

Extra -tion 92-62 93-70 92-68 93-36 93-24 

Boiling-house Roc. 86-97 89-41 89-29 88-03 88-22 

Overall Recovery 80-46 83-83 82-76 82-18 82-26 

Ditto, diff. from Uba +3-37 +2-29 +1-72 +1-80 

It is now a comparatively simple matter to 
evaluate the extra recovery attributable to each 
variety. 

The quantity of sucrose in cano of any variety 
required to make a ton of sugar will obviously be : 

, 100 Pol. 

1 ton X - — : — X 

Variety O.R. 100 

Taking 98*7 as the polarization usually ttdo]iied 
for the South African sugar industry and applying 
the formula to a particular variety, say Uba, the 
quantity of the raw sucrose required will be : 

100 98-7 

1 ton X ' - X — 1*22670 tons 

80-46 100 

and in the same way for the other varieties : — - 

Tons. Tons. 

POJ .. 1-17738 (!o290 .. 1-20102 

Co 281 .. 1*19276 Co 301 .. 1-19986 

Calculation of Recovery ValtLea. — If the value of 
1 ton of raw sucrose is £6. 5s. Od., the cost to the 
manufacturer of 1*22670 tons will bo £6-74685 — this 
is the cost of the amount of sucrose from Uba 
required to make 1 ton of sugar. The additional 
value of the other varieties will be the difference 
between £6-74686 and the cost of tlie re<|uircd 
sucrose from each variety. This is stated per ton 
sugar as follows ; — 

POJ £6-74685 — (£6/6/0 X 1-17738) - 

£6-74685 £6-47569 £0-27126 

Co 281 £6-74685 --- (£5/6/0 X M9276) -- 

£6-74686 — £6-56012 = £0-18673 
Co 290 £6-74686 — (£5/5/0 x 1-20102) = 

£6-74685 — £6-60661 =- £0-14124 
Co 301 £6*74686 — (£6/5/0 X 1-19986) - 

£6-74686 — £6-69917 £0-14768 

To convert the additional value into terms of 
sucrose it is but necessary to divide the values 
given above by the eejui valent tons of sucrose per 
ton of sugar for each variety, thus ; — 

£0-27126 

PQj os £0*23039 — 4-19% expressed as per 

1-17738^ cent, of base i)rico of Uba sucrose. 
£0-18673 

Co 281 ass £0-15665 — 2-86% expressed as per 

1-19276 cent, of base price of Uba sucrose. 
£0-14124 

Co 290 = £0-11760 =* 2-14% expressed as per 

1*20102 cent, of base price of Uba sucrose. 
£0-14768 

Co 301 s= £0-12308 « 2*24% expressed as per 

1-19985 of ijase price of Uba sucrose. 

OapctcUy Values . — This proportion of the total 
additional value of the non-Uba canes has been 
termed the ‘‘Recovery Value,*’ There is also what 


is known as “Capacity Value” because, by virtue of 
the superior qualities of the non-Uba canes, it has 
been found possible to increase the output of the 
factory per unit of time and thus decrease the cost 
of production per unit weight of sugar. 

It is stated that the primary factor controlling 
the rate of out-turn of sugar is the rate at which 
the sucrose enters the factory, and this rate is 
ilepoiident uj>on the sucrose and fibre content of the 
cane. The controlling factor in efficient milling is 
the fibre throughput per hour, and while crushing a 
cane of high fibre content the input of sucrose is 
reduced compared with a cane of low fibre containing 
the same percentage of sucrose. Further, it is 
evident that with canos of ecpial fibre the tonnage 
of sucrose reaching the boiling-house per unit of 
time IS greater in the case of the cane with the 
higher sucrose content. In fact, the situation may 
be summed up thus : 


Tons sucrose 
input 
per hour 


Tons fibre Sucrose per cent, cane 
throughput X -- - 


]>er hour ^’ibre per cent, cane 

In the end the limiting factor is, of course, the 
capacity of the boiling-house to <leal with the raw 
material. 


Since tons sugar out)>ut = tons sucrose input X 

Overall recovery . ^ , i. 

— F — iho caiiacity of tho factory in terms 

Pol. of sugar ' 

of sugar manufactured is simply : 

Tons fibre throughput Sucrose per cent, cano 
jier hour Fibre per cent, cano 

Ov erall recovery 
Pol. -of sugar 

In illustration of this, the results of one of tho 
three factories are cpioted below for the successive 
months of the 1939-40 crop, and it will bo seen that 

sucrose per cent, cane 

as the value of the (luotient 1 

^ fibre per cent, cane 

increases, tho raw sucrose input increases and tho 
sugar output increases also. 

There is, of course, the monthly mcrease up to 
the peak, and decrease therefrom of the overall 
recovery, due to the effect of seasonal changes on 
the fibre content of the cane and the purity of tho 
juice, but the sucrose-fibre quotient is obviouidy the 
chief factor determining the rat^ of sugar output. 

Manufacturing Costs . — ^The effect of the change 
over from Uba (previous to 1936) to non-Uba has 
been not only to reduce manufacturing costs but, by 
virtue of increased earning power, to add to the 
capital value of the mills. The latter factor, how- 
ever, is so difficult to assess that no attempt will be 
made to do so and instead merely the reduction in 
manufacturing costs will be determined. 

A factory is limited in its operations to a oertaiii 
portion of the calendar year which is known as the 
“crushing season.” In that season there are a certain 
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SuoroBO 
I)er cent. 


Month. cane. 

May 11-72 

June 12 -95 

July 

August 11 22 

September Jl-'K' 

October • 1 


November . 
Dee^nber 
^ JamiaT‘>^ 


Fibre 
per cent, 
cano. 

Quotient 

Sucrose per cent, cane 
Fibre per cent, cano 

Tons raw 
sucrose 
per hour. 

Tons 
sugar 
per hour. 

Per cent, 
increase 
in quotient 
Compared to 

Per coat. 
Increase 
in output 
minimum. 

14 97 

0-78 

8-16 

. 6-78 

1-3 .. 

3-0 

14 11 

0-88 

9-22 

7-80 

14-3 . . 

18-6 

11-39 

0-94 

9-82 

. 8-61 

22-1 

29-3 

14 42 

6-99 

10-28 

8-87 

28-6 

34-8 

1 1 37 

l-OO 

10-42 

. 9-09 , . 

29-9 

38-1 

1 f-96 

0-96 

10-48 

9-03 

24-7 

37-2 

14-67 

0-95 

!)-96 

8-39 

23-4 

27-6 

15 13 

0-87 

9 5 1 

7-87 

13-0 . . 

19-6 

16-83 

0 77 

8-47 

6-5S 

— 

— 


lUimbor of ' w'oikiM^j hours” and in conse([UCTu*e* tho 
availahh working tuno for tho year is limited. Tho 
total costs ol tlie factory for the season arc those 
of tho financial <calemlar year) and they may l><^ 
subdivided into fixed and variable costs. Th(‘ fixed 
or establishment costs remain constant in every 
season, such costs as depreciation and interest on 
capital. The variable costs are those which vary 
with out])ut,^ as for instanee, bagging materials, 
chemicals, and other manufacturing requisites. 

To ascertain the fixed costs per working hour of 
the factory, the total fixed costs must be divided 
by the total number of working hoius in the season. 
Further, to determine tho fixed costs per ton of 
sugar it is only necessary to divide the fixed costs 
tier working hour by the sugar output per hour. 

In order to determine tho additional value of the 
non-Uba varieties due to reduction in manufacturing 
costs, it is necessary to calculate the sugar out})ut 
per hour from each variety of cane. Since the cane 
sent to the mills is invariably mixed, no direct 
information is forthcoming, but it is possible by use 
of the data already ascertained to colculato the 
output from each variety separately. 

The first stage is to dotermine the Overall Recovery 
of each variety, say for tfie year 1930. This is 
calculated from tho standaid diffoiencc between the 
Average Overall Recovery of all canes foi llie 1937*39 
period, the Overall Recovery for th<^ variety during 
that period, and tlio Average Overall Recovery for 
the season, thus : — 

Overall Recovery 1937-39 - 

TJba. POJ Co 28] Co 200 Co 301 

All canes 82-49 82-49 82 49 82-49 82-49 

Do. each variety 80-46 83-83 82-75 82-18 82-26 


Difieretico —2 03 H-1-34 +0-26 -0-31 -0-23 

Overall Re(.*ovory 1939 — 

All canes 82-67 82-67 82-67 82-67 82-67 


Do. each variety 80-64 84-01 82-93 82-36 82-44 

From tho Central Board Testing Service the 
following details were obtained - 


Avsbaobs of the 1939 Cane Ckof at these 
Three Factories. 


IJba POJ Co 281 Co 290 Co 301 Avtr 
Sucrose % Cane 12-37 14-18 13-32 12-86 12-80 13-14 
Fibre % Cane 16-72 13-47 16-40 14-21 14-42 14-74 


The average rate of fibre throughput iier hour 
for these factories is 11-62 tons, so that all informa- 


tion is now available to determine by use of the 
formula below tho output from each variety : — 

Tons sugar per hr. ~ Tons fibre per hr. X 
Hucrose per cent, cane ^ O.K. 

Fibre i>cr cent, caii-'^ Pol. sugar 

Him. POJ Co 281 Co 290 Co 301 Avg. 
Tons sugar pi-r hr. : 7-47 10-41 8-44 8-77 8-61 8-68 

Fixed Costs.— Hh (3 problem of determining the fixed 
t-osts }>or hour to anyone for whom tho financial 
accounts of the factories remain closed books is 
extremely difficult but may not be considered 
msolublc. Some data are available from which 
reasonably aiu-urato costs may be obtained, and 
since it is not the exact cost which is required but 
primarily the difference in cost from Uba, the margin 
of error is considerably reduced. 

The Boaid of Trade and Industries’ Accountant 
in 1935 reported that total milling costs per ton of 
sugar consisted of : — 

1. Wages and salaries 17s. Od. 

2. Rations and other expenses Is. 8d. 

3. Manufacturing requisites 7s. 3d. | 

4. Fuel and oils 28.3d. [ 148. lid. 

5. Bagging materials t5s. 6d. ' 

6. Maintenance matc^rials . . 7s. Id. 

7. Sundry expenses at mills. . Is. Od. 


£2. Is. 8d. 

8. Depreciation 8s. 4d. 

9. Administration 7s. 4d. 

10. Interest on cajutal at 6% 78. 2d. 


Total £3. 4s. 6d. 


Of this total certain items may be considered to 
vary in direct ratio to output. It is assumed that 
the total of these items amounts to ISs. Od. per ton 
of sugar (actually 14s. lid.), and the balance may 
be termed fixed costs, a sum of £2. 9s. 6d. per ton 
of sugar. Thus the fixed costs in 1936, when 82,279 
tons of sugar was the total manufactured by these 
three factories, amounted to £203,640 for the year. 
Fixed costs per working hour can now be calculated, 
viz. ; — 


Year. 

Fixed 

Costa, 

Total Working 
Hours. 

Cost per 
hour. 

1935 

. . . . £203,640 

+ 11,024 

=s= 

£18. 98. 

5d. 

1936 

. . . . £203,640 

+ 11,228 


£18. 28. 

9d. 

1937 

. . . . £203,640 

+ 12,294 


£16. Il8. 

3d. 

1938 

. . . . £208,640 

+ 12,786 


£16. 19s. 

9d. 

1939 

. . . . £203,640 

+ 14,861 


£13. 14s. 

Od. 
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The number of hours worked in 1939 indicated 
clearly that these factories worked to full time 
capacity in that year and could not have reduced 
their fixed costs further by lengthening the crushing 
season. 

The fixed costs per ton of sugar in 1939 were 

£13. 14s. Od. ^ TT 

therefore = £1. 11s. 7d. If Uba only 

8*t)o 

had boon crushed in 1939, the fixed costs would 
, £13. 14s. Od. 

have been = £1. 16s. 8d., a difference 

of £0. 5s. Id. per ton of sugar made. 

It is now possible to assess the additional value 
of each variety of cane compared with Uba on the 
score of reduction in fixed costs per ton of sugar and 
per ton of raw sucrose : - 


roj 

£13. 148. Od. 

10-41 

Co 281 

Cost per 
ton of 
sugar 

£1-31604 

Diflcn-ncc 

from 

Oba 

£0-61796 

£13. 14.S. Od. 

8*44 

£1 62322 

£0-21078 

Co 290 : - 



£13. 148. Od. 

8-77 

£1-56214 

£0 27186 

Co 301 



£13. 148. Od. 

8-61 

£1-59117 

£0-24283 

Uba : - 



£13. 14s. Od, 

rr . 4 <7 

£1-83400 




Total Additional Value . — To summarize, the total 
additional value of the non-Uba canes per ton of 
sucrose may be stated thus : — 

POJ Co 281 Co 200 Co 301 

Recovery Value.. £0l>3039 £()-15665 £0 11760 £012308 
Capacity Value . . £0 43902 £0-17672 £0-22636 £0-20238 


Total Value . . £0*67031 £0-33327 £0*34396 £0-32646 
Expressed as a percentage of £5. 6s. Od., the base 
price of Uba sucrose, tho total additional value 
becomes : 

12-19% 6-06% 6-25% 6-92% 

or, in terms of 1 ton of cane of 13 per cent, sucrose : 

Is. 9d. lOJd. lid. lOid- 

Since the average sucrose content of the non-Uba 
canes in 1939 was as follows : 

14-74 13-79 13-46 13-10 

the actual additional value per ton of each variety 
amounted to : 

. Is. ll|d. lid. lljd. lOjd. 


Gomimion. — It has thus been possible to deter* 
mine the effect of replacing Uba by Coimbatore and 
Java canes at tho factory. On the basis of the Noel 
Deerr formulae used by him primarily to determine 
Reduced Extractions and Reduced Boiling House 
Recoveries,^ the actual Overall Recoveries from each 
variety have been calculated. It should be noted 
that tho additional recovery claimed as being attri- 
butable to non-Uba cane was but a small proportion 
of the extra recovery attained by these mi% since 
the introduction of non-Uba in 1936. The balance 
was admittedly due largely to factory improvements 
during the period 1936 to 1939. 

Tho problem of determining the reduction in 
“fixed costs” of manufacture has been solved by 
calculating the increased tonnage of sugar out- 


Tons 

Biicrose to 
tons sugar. 

Additional 
value per 
ton of 
sucrose 

Expressed as per 
cent, of base 
price of 

Uba sucrose. 

1-17738 

£0-43992 

8-00 

1-19275 

. . £0-17672 

3-21 

1-20102 

£0-22636 

.... 4-12 

1-19985 

. £0-20238 . 

3-68 


turned per hour from each non-Uba variety compared 
with the outturn from Uba cane only. 

The deleterious effect of the presence of the inferior 
Uba in the cane proceeding to the mill and in the 
juice proceeding to the boiling-house in the inevitable 
mixture of supplies has not boon assessed, as this is 
an extremely complicated problem. Ease of manu- 
facture from non-Uba cane, less wear and tear of 
milling plant and lower maintenance costs in conse- 
quence are all recognized features of the milling of 
low fibre, high purity and high sucrose canes, but 
the practical determination of the cash values of 
these advantages is no simple matter. Nor has the 
effect of increased output on such variable costs as 
chemicals, fuel and oil been taken into consideration, 
so that the additional values claimed above may be 
considered to be the minimum. 


l See I.SJ., 1933, p. 214. 
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Oil Grooving of Mill Brasses* 

By D. BURNS CAMPBELL, A.MJ.Mech*E. 


The very important yot btidly nogloctecl subjcn t 
ol'^oil grooving in mill bia.ssos is taken np by the 
Wtit<i^ beoewfile he f(‘<‘Is tfiat inueli trouble and many 
hteAkdowns could Ix* avei-ted by just a few simple 
coupled t(> a httle eommonseuse reasoning. 
liibTieation is more necessary than ever 
b(x*u,us(‘ of the evor-ineroasing loads to bo 
sustain. 'd b\ mill roll necks or journals ; and tliough 
iiibiK ants are now better suiteil and better (*labora- 
atf'd from erndes, they will be wasted unless a simple 
and yet fully eff-^ctive system of oil groove is cut 
into the brass at the ]>roj)er place for tlio distribution 
of the lubricant over the pressure arc^a. 

From what the writer has seen in many sugar 
factories it would appear that the value of well- 


Tho slight widening of the oil wedge towards the 
centre of the brass is purposely made so in order to 
have the lubricant flow towards the centre, from 
whence it will bo drawn into the pressure area by 
the rotation of the journal and then made to spread 
over this area before it is finally squeezed out towards 
the sides. 

The writer suggests that, for small brasses, the oil 
hole into the gr (kivo should be in the centre of the 
brass, and whert^ two oil holes are necessary for the 
larger brasses, those should be placted nearer to the 
centre than to the ends. It has been observcwl that 
when oil holes intf) the groove are placed near the 
ends, the oil is drawn inf/O the bewaring only at these 
zones, leaving the centre part comjjaratively dry. 


I^OUT S IpE QF 



- SecnoM 


- SPEa^L Oil Groove for Mill Brasses.- 


THH0U6H 


•JC£X’ 


jilaced grooving in mill brasses is not yet reasonably 
apprecuated. In quite a mimber of factories the 
cutting of these grooves is left to a native mechanic, 
who seems to think that the more grooves he can 
criss-croas over the surface of the bearing, the cooler 
the brass will be. Nothing could be farther from 
the truth, as jiroved time anrl time again. Oil 
grooves for mill brasses must not be cut in the pressure 
area because this part has. to sustain the load, and 
if grooves are cut here the film of lubricant which 
keeps the journal ami brass ajiart will be broken 
down by being squeezed back into the grooves, and 
so it is prove^l that such grooves defeat the end 
desired and allow the metal of the journal to rub 
against the brass with resultant beating and wearing 
away of the parts in contact. 

The accomimnying sketch shows a very efficient 
yet simple style of groove which has serveii for 
introducing the lubricant with an absolute minimum 
amount of oil necess ary for effe ctive lubrication. 

1 See author’* article *mdmt and 
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These grooves should be locaterl about 46 to 66® 
from the point of maximum jiressure and in front 
of the pressure area with reference to the rotation 
of the shaft. 

If this system is adopted, the old grooves should 
bo filled in with white metal in order to maintain 
the continuity of the beaiing surface. 

Lubricant issuing from the ends and down the 
headst(x;ks is a sure indication that the feed can be 
materially reduced. With this system of oil wedge, 
as against the cross ^ooving in the pressure area, 
the writer has no hesitation in saying that a 50 per 
cent, economy of lubricant can be obtained, and at 
the same time the juice will not be contaminated 
by excess of oil, whilst the headstocks will present 
a cleaner appearance. 

The selection of a good grade heavy-bodied lubri- 
cant^ for this class of work is very necessary, and 
the time spent in its selection, after uheto 

working conditions, is well repaid* 

Lnbricstion,** 66-60. ” 




OIL GROOVING OP MILL BRASSES 


Olio’s desire is to help fellow engineers to have 
trouble-free milling plants, and if the lubrication in 
all sections is effective, lengthy shutdowns are 
avoided and repair bills greatly reduced. 

For grease lubrication of the roller necks Iho same 
style of groove can be used, but it should V>e deeper 
and broader ; and the lubricator should be of the 
constant pressure h^ed typo. 

It has been proved that grease under jiressuro 


gradually solidifies ; therefore, in the case of grease 
lubrication, the groove in the brass should be equipped 
with an arrangement whereby it can be kept open 
by forcing hot water, steam, or compressed air 
through the oonduits. The writer kept an Alemito 
Volume Coiiipi 1 ‘ssor filled with heavy oil, and once 
a week hooked this to each bearing and forced oil 
tlirough. This hel])ed to remove any obstruction 
an<l at tlic same time kept the surfaces well lubricated. 


Analysing the Consumption of Milling Power*: 

A Discussion of Mr. L. A. Tromp’s Paper. 

By M. CH. VARONA. 


Mr, Tromp’s jwiper on iho above subject, 
presented at the Tw'elfih Conference of the 
Association of Sugar Technologists of Cuba,* is of 
outstanding merit and thoroughly cod ers this too 
little discussed subject of sugar technology. It is 
the purpose of the present wTiter to make a few 
comments on it . 

In his former article '‘Analysing the C’onsump- 
tion of Milling Power,”* Mr. Tromp made no 
mention of the w’ork of compressing the cane, 
and merely assumes a friction coefficient of 0*15 
betwi^en the roll journals and hearings of the 
milling unit. Mr. J. R Mayo, Jr,, ably discussed 
that omission in his contribution to the Twelfth 
Conference of the Association, entitled “Discus- 
sion of Mr. Tromp’s Theory on the Distribution 
of Power in Sugar Cane Mills.”* 

Mr Tromp, in the paper now’ under discussion, 
terms the work of compression “rolling friction,” 
arriving at a coefficient of 0*29 to represent that 
expression after coming to the conclusion that the 
coefficient of 0*15, used in his earlier article, was 
too low. To the coefficient of 0*29, he adds 0*03 
(Varona’s coefficient for journal friction), i.e., a 
total coefficient of 0*32 to be used instead of that 
of 0-15. 

Referring to page 378 of Mr. Tromp’s article 
in the l.SJ, for 1936, we find the power 
w'orked out for one mill, under the conditions 
assumed, and using the coefficient of 0*15, to be 
203 i.h.p. Substituting the coefficient of 0*32 in 
working out that example, we have : — 

2,225,000 X 0-32 x 0-223 = 158,776 ft, lbs., 
where 2,225,000 == total load on roll journals, lbs., 
0*223 = peripheral speed journals, ft. per sec., 
resulting in a pow’er consumption of 288*68 i.h.p. 

The power absorbed by the crusher, using the 
coefficient of0*15, as worked out on page 379 of the 


cited contribution is shown to be 126 i.h.p On 
applying the coefficient of 0*32 to that calculation 
we have : — 

900,000 X 0*32 X 0-383 = 110,304 ft. lbs., 
w^here 900,000 — total load on roll journals, lbs., 
0*383 ” peripheral speed of journals, ft per sec., 
resulting in a j)ower consumption for the crusher 
of 200 i h.p. 



It is our contention, how’ever, that a coefficient 
of 0*32 is too high, because the calculated power 
is greater than that actually measured, using an 
in&cator under equal milling conditions. In our 
opinion the discrepancy arises from interpreting 
the work of compression as “rolling friction.” 

To our mind, there is no more reason why the 
work of compressing sugar cane should be termed 


I Prorefdinat of the Wh Annvul Confmwe of the AMociation of Sugar TechnologiaU of Cuba, pp. 36-38. 
a J98D, pp. 38, 68 and 3C1. * l.SJ„ 1938, p. 877. 4 I,SJ., 1940, p. 142. 
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^‘rolling friction’’ than there is to term the work 
of oompressing air ‘‘sliding friction” in a recipro- 
cating compressor, or “rolling friction” in one of 
the centrifugal type. 

The example given by Mr. Mayo in his article, ‘ 
in which he uses a spring coinpressed between 
two planks, does in our opinion more clearly 
illustrate what actually hai»|K‘ns in compressing 

cane. 

The curve sliown in Fig. 1 was presented by 
the writer in connexion with an earlier paper 
entitled “[mj)or lance of Speed on the Amount of 
Liquid handled and on the Power Consumption 
of (^ane Mills” in which we interpreted the Y 
interception of the ordinate of the curve to repre- 
sent power expended in compressing the cane, 
which power at zero speed was 90 k.w. at the 
switchboard. 

To convert that k.w. reading to b.h.p. at the 
mill coupling, it was necessary to take into 
account the efficiency of the transmission line, 
which is 0*92, that of the motor, which is 0*93, 



Fig. 2. 


and that of the reduction gear, which is 0*97. 
The high efficiency of the gearing being explained 
by the fact that it is of the herring-bone precision 
typo of cut gearing. 


Clearly, the assumption that the points of inter- 
ception on the ordinate of the curve, shown in 
Fig. 1, represent power expended solely in 
compressing the cane, is a mathematical one, 
arising from the coincidence that at zero speed 
there is no power expended in overcoming friction. 

Similar mathematical assumptions creep into 
other engineering subjects, as will be seen in the 
following example. On the curve shown in Fig. 2, 
the points A-B show what is known as the 
Williams Line, used in testing steam turbines. 
Note that the line is extended to the left after it 
cuts the ordinate, the distance O-D being taken 
to represent the power expressed in kilowatts 
needed to run the turbine at zero load. This is 
as much a mathematical assumption as our calling 
the Y interception on the curve shown in Fig. 1 
at zero speed, the power sjjent in overcoming 
friction. 

There is another reason why the friction kmd 
should not be confused with the power expended 
in compressing the cane. In a paper by the writer, 
entitled “Predetermination of Power spent in 
grinding Sugar Cane,” published in the Proceed- 
ings of the Association,® the relation between 
speed and pow'er consumption per unit of cane 
fibre ground was graphically shown. That graph 
demonstrated that, when the speed increases 
pressure 'bn rolls and amount of cane fibre remains 
constant, the power expended in overcoming 
friction also increases. 

On the other hand, if the roll pressure and the 
amount of cane remain constant, the power 
required for compressing the fibre does not vary 
with the speed of compression. Consequently, as 
the blanket of cane fibre® decreases, the power 
expended in overcoming friction increases and 
the total power expended per unit of fibre ground 
increases, even though the power expended in 
compression remains constant. 

Expenditure of power in overcoming friction 
is directly related to cane ground per unit of 
mill speed, whereas power for compressing cane, 
with constant roll pressure and mill settings, 
varies only with percentage of fibre in unit of cane. 


The 90 k.w. reading at mill coupling then 
working out : — 

90 X 0*92 X 0*93 
746 ^ 


The actual power consumption recorded in the 
foregoing example applied to about the same 
amount of cane ground per hour, as that 
assumed by Mr. Tromp in working out the 
example given in the paper under discussion, in 
which he arrives at the net milling power require- 
ment of approxima tely 75 h.p. 


Mb. L. a. Tbomp. — We mentioned last summer, when 
publishing a paper by L. A. Tromp on the Electrffioation 
of Sugar Factories, that wo had been without news of 
him since May 10th when Holland, where he lives, was 
overrun by the German armies. We now leem from a 
correspondent in Cuba that news has been received there 
from him, reporting that down to September 16th he 
and his family were alive and enjoying good health. 
One is relieved to learn that this valued contributor to 
our pages has suryiv^ the ruthless attack made on his 
country, though it is regrettable that he is subjected 
for the duration of the war to all the limitations imposed 
on a German-occupied territory. His numerous friends 
in the sugar industry will, however, be glad to get this 
reassuring news of his welfare. 


9 ‘^Blanket TUokaesB*' 
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Wear under Lubrication Conditions** 


According to a definition by Gillett in 1937,® 
“wear of a part ia its undesired gradual change in 
dimensions in service under frictional pressure.” 
This differs from earlier definitions in tliat it includes 
deformation as well as removal of material, a point 
of importance where soft bearing-metals, for instance, 
are concerned. Loss by corrosion is not considered 
as wear, though it may sometimes play an important 
part in increasing wear. 

Tfear and Friction.—WesiT occurs throiigli contacts, 
and it thus belongs essentially to the “boimdary” 
section of lubrication. Protection of surfaces being 
afforded by molecular films of lubricant, tioth friction 
and wear are less in the jncsence of such films than 
without them. The polar and longer molecules which 
are more effective m r(*ducing friction have naturally 
been considered to afford better protection against 
wear, and the term “oiliness” has come to be widely 
used in connexion with wear reduction as well as 
friction reduction, the two features not being 
distinguished in this use. The definition of oiliness 
refers, however, to friction only. It may bo noted 
that wo have no specific term foi the wcar-rcducing 
qualities of a lubricant. 

It is probable that wear and friction have vaguely 
been thought to be proportional to each other. 
Undoubtedly in the general case incrc-ase of wear is 
associated with increase of friction, but in particular 
circumstances oven under dry coiuhtions they are 
not )iroi)ortional and cannot bo strictly so for 
conditions of lubrication. Under fluid film con- 
ditions with no contact, the wear is ml for a definite, 
though small, value of friction. When boundary 
conditions become operative, the friction rises to a 
much Jiigher value, but tlic wear remains nil so long 
as the boundary films afford complete protection 
for the underlying metals. Then wear of a mild kind 
may occur to an appreciable extent without the 
friction varying greatly from its boundary value. 
.When more severe cohesion occurs with tearing of 
the surfaces, both friction and wear increase to high 
values, but the relative values are not known. 

Fluid Film Conditions . — A qualifying condition to 
the statement that wear under fluid film conditions 
is nil lies in the cleanliness of the oil ; the bulk of 
wear in ordinary mechanism may well be duo to 
particles carried in the oil. Bearings, both journal 
and thrust, are commonly found to be scored, even 
though they have run under conditions appropriate 
to a relatively thick film. Air-bome dust is rec ognized 
as an important cause of wear of motor-car cylinders 
and of hot boxes on the railways. Fine particles, 
too small to be seen and not large enough to cause 
obvious scoring, can cause continuous fine wear when 
films are thin. The limit of thickness of films for 
hydrodynamic behaviour is not known, but it is 


probably less than 0*00001 inch, beyond the size of 
visible particles. The filtration of particles even ten 
times as large as this is a serious problem, though 
filter elements of the fabric and related tyjies are 
to some extent effective because the fine particles 
cling to the sscoiid-ordei* fine fibres. 

In general, the cleaning arrangements for the oil 
are already one of the limiting factors to progress in 
utilizing fluid films, and may continue to be so in 
the future when thm films are deliberately used, 
unless some effective devoloj^nmiit occurs. 

Running -in . — The comjilex of processes comprised 
in running-in is one of the most vital jihases of wear 
under conditions of lubrication. It rejiresents 
primarily the adjustment of the surface sha]>es, both 
on ruicro-and macro-sca'cs, to correspond with 
each other, usually so as to establish fluid film 
conditions. If the fluid film is not normplly thick 
enough to sex^rati* the siii faces beyond the height 
of the highest x^ciots, there will be nibbing. Owing 
to the concentration of load on the high xioints and 
the consequent dangt'r of severe cohesion, there is 
no question as to the gain from smoothing surfaces 
before tlu'iu into nibbing contact. But 

smoothness is not always the only feature involved. 
There are dejiartnres from tuu* g?ometrical shai3e 
of each eom])onent. 

Kunnuig-in then becomes a x^rocess of wearing 
away material over axJiJreciable areas, until the 
surfaces corresx>ond sufficiently to form a continuous 
film for all running conditions. Tlie jiroblem is so 
to choose the materials and running coiiditions that 
this wear occurs as a nnld X)rocess. the rate decreasing 
asyinxitotically, and not by severe cohesion resulting 
in the tearing out of large ])articles from the .surfaces 
and thus spoiling them. If the wear takes place at 
a decreasing rate, tlie fluid film will automatically 
be established at the ax^P^^^P^’^ate stage, for as the 
material is removed tl e local contact iiressures will 
become less and the heat generation less ; the hot 
oil will then be nqilaced by oil of higher viscosity 
and thus better load-carrying ability, leading to a 
thicker film and thus complete scxwation cf the 
.surfaces. 

Mechanism oj Wear . — The detailed i^rocediire by 
which wear occurs is very imxierfeetly known.- It 
was formerly thought that wear occurred because 
prominences on the tw*o surfaces rubbed each other 
away. Wliilst this jirobalily holds to some extent 
with very rough surfaces, and while the deformation 
of a soft surface by roughnesses on a hard one contri- 
butes to wear, normal wear is now generally considered 
to be due basically to molecular cohesion. There is 
occasional detachment of an atom and, furthermore, 
the atom oxidizes. In most cases of sliding the 
detached atoms pass into the body of the lubricant. 


1 Abstract of a Paper by I). Ciayton, B.Sc. (Euginecring Dept., National Phygical Laboraioi>), aiJicanng in the (ktober, 1940, 
Jmmal of the Inst. Mech. E. 2 Am. Soc. for Testing Materials, Symposium on W^ear of Metals, p. 4. 
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But when wear becomes more severe, particles of 
te'ger siase than atoms are commonly detached, the 
strength of the cohesion at the surface contact then 
exceeding the strength of attaclunent of the jmrticlo 
to its parent body, probably wcakerK'd by fatigue. 
The range of particle size is i datively large, being 
associated with the various stages of wear, from the 
&ie IHnd where “tihe surfa<‘e ri'niams smooth, through 
scoring and on to '•'Utling, m which particles of 
mZB or l.u<>r‘r are removed tlirough lof?al 
seizure and the sm tae<‘ presents a torn ei>pearance. 
Beyond this Iasi stag(' softening or melting and 
wading of tile metals occurs. 

Surface rou^luiess loads to concentration ot load 
on tho hiirli and increased tendency to seizure 

then'. lJut It has been shown that beyond the first 
sunoothiiig from the rough-ground condition tho 
improvoinent is slight for fui’ther refinement ; 
possibly the yield of the material then swainjis 
residual fine irregularities. A matt rather than a 
mirror fimsli seems to find favour for cylinder bores, 
the latter being said to result in easier tearing. Is 
this due to high cohesiq;ial forces as a result of more 
intimate contact or greater area in contact, or else 
to the lubricant being wijiod off such a surface too 
completely, iii spite of the small size ot oil molecules 
compared with the irregularities of oven miiror- 
smooth siu’facos ? Systematic investigation is 
obviously needed to see whether t here is an o})timum 
smoothness for partieular operating conditions. 

The external variables, S]X^od, load, etc., have a 
marked influence on behaviour ; wear will go 
through almost its whole range of tyjX'S as the load 
is varied iu tests with an extreme -pressure lubricant. 
An intermediate factor is torn] >era turn at the contacts 
as a coiisofiuoneo of running conditions. This can 
reach high values when the speed, is high — for 
example, in the ease of gear teeth, and with changes 
in the cast iron of piston rings. This temperature 
has immense importance under conditions of severe 
duty ill connexion with cohesion between surfaces, 
the breakdown of tho crystalline structure to 
amorphous layers, and on ilie behaviour of the 
lubricant. 

Surface fatigue has been shown to be an important 
factor loading to breakdown of tho crystalline 
stniotiiro. Relevant to this is tho influence of 
surface stress from machining pro(?osses on rate of 
wear. The structure of the material would bo 
expected to be significant, and several investigations 
have pointed to wear being more nearly related with 
structure than with other proiiertios of the material, 
such as hardness In the case of jiiston rings the 
structure may bo an indication of tho ease with 
which particles can be detached, governing their size 
and jihysical characteristics ; if the particles are 
large and hard they will cause further damage, 
whereas if they are small and friable, they will work 
down to a size smaller than the surface iiTegularities 
and so escape easily in the lubricant. 


Plastic yield on a small scale as well as on the 
larger one needed to accommodate lack of align- 
ment, etc., is important in flattening a surface to 
facilitate the formation of local fluid films and in 
some cases to initiate a complete film. It is often 
difficult to distinguish between this behaviour and 
the influence of cohesional properties. This applies 
to many cases where practice has demonstrated the 
advantages of certain pairs of metals. It has been 
suggested that the efficacy of tin coating of pistons 
to obviate scuffing lies in the gradual transfer of 
the tin to the piston ring faces, whereby the soft 
metal fills hi the roughnesses with the same results 
as plastic flow. On tho other hand, a third metal 
has been found to have a striking influence on the 
wear of a i>air of metals together, for example cast 
iron and steel rubbing on cast iron. Investigation 
of the pairing of metals is obviously needed and a 
factor of importance is tho ability of one metal to 
take up particles of the other. A soft metal taking 
from a hard one may become a lap for it, increasing 
the wear greatly. When particles of the soft one 
adhere to the hard one, the former in effect rubs 
against itself and rapid failure results. 

Oil is usually found to alter the sc;ale of wear 
enormously, due to tho formation of fluid films, but 
the question of the influence of the oil on rubbing 
contacts remains. Tlie largest and most oily molecules 
in lubricants are small (10~^ inch) compared with 
tho roughness of even smooth siu'faoes ; the first 
boimdary layer is thus very insignificant in thickness 
for protei^tion against high load concentrations and 
the high temperatures rea£*hed in rubbing. Tests 
have shown indeed that essentially the same 
phonomeiia occurred in the presence of oil as with- 
out, but to a less (Jegreo. In some tests lubricants 
did not prevent frettage corrosion but did defer it. 
In others the develoi^ment of rust W£U5 prevented by 
the lubricant. 

Mention should bo made of the wear on a macro- 
scale known as pitting or galling, in which particles 
of relatively large size, flakes of metal, are detached* 
from the surfaces, due to the stress from concentra- 
tion of the load on high points of the surface, or 
similar effects from a particle trapped between the 
contracting surfaces ; with repetition of the stress 
failure occurs by fatigue and the perticle is detached. 
Once a crack has been started it is probable that 
hydrodynamic pressures in the oil film play an 
effective part in extending the crack and in ultimately 
ousting the flake. 

Addition agents in the shape of chemical substances 
are a feature of some modem lubricants. Many 
substances have been used, but sulphur, chlorine 
and phosphorus have been the most in*ominent« 
Many difficulties have had to be overcome in jmto- 
ducing a satisfactory commercial lubricant, but a 
range of such lubricants can now be obtained which 
meets varied requirements from mild to seveJpe 
conditions. These lubricants act by means of chemiofil 
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attack at the temperatures reached at the contacts, 
the activity increasing with elevation of temperature, 
or decomposition to active constituents taking place 
in the immediate vicinity of the contact ; a layer 
of iron sulphide, chloride, etc., is considered to be 


formed, in which relative sliding can occur without 
the underlying metal cohering or seizing locally. 
Such a special lubricant can bo used, for instance, 
to run-in gears which subsequently can use plain 
mineral oil. 


The 1940 Queensland Bureau pH Meter* 

For controlling the Liming of the Juice. 


In 1936 the Qu€»ensland Sugar Bureau took up the 
study of the Khainovsky pH Meter as used in Java 
for the instantaneous and continuous control of juice 
liming, the colorimetric method of indi(;ation being 



Fig. 1. 

rccogn.zod to leave much to bo desired. They were 
able to simplify the appjiratus, and better adapt it 
to Queensland conditions. 

Now under the name of the “Bureau pH Meter” 
the now design is in satisfactory ojwration in most 
of the mills of the Commonwealth.^ Fig. I shows 
the 1940 model. Experience has proved it to have 
an amj)le sensitivity, to be easy to manipulate, to 
be robust, and to be entirely reliable under tropical 
factory operating conditions. 

Dssobiftion of thb pH Mbteb. 

It comprises a Wheatstone bridge type of circuit, 
two arms of which are fixed resistances, and the 
other two suitable radio valves. In use the Meter 
is set to the pH required, a zero centre dial indicating 
the deviation in fractional pH units from the pH 
value at which it is desired to maintain the juice. 
Its sensitivity can be adjusted to ± 0*1 pH. Direct 
reading temperature compensation is included, and 
is calil:B>ated from 20 to 70®C* 


Operation is simple, as, having once been “set,” 
onlv a routine 24-hour check is require<l. Voltage 
fluctuations in the supply current do not affect the 
reliability of its readings. It uses only A.C. Normally 
built for 240 volts 50 cycles, it can be constructed 
for other voltages and frociuencies. Its power con- 
sumption is only 13 watts. It measures 10 X 9 x 9 
inches. 



Fig. 2. 


Complete Equipment Rbquibed. 

The complete equipment for the control of juice 
liming in the sugar mill, liquors in the refinery, or 
the like, consists of the following parts : (1) The 
Bureau pH Meter (Fig. 1) as described above ; (2) 
the saturated calomel and antimony electrode 
assembly (Fig. 2) ; and (3) the flow cliamber (Fig. 3) 


1 Outtide Attitnlla, it k sdd by the Bvtgu Manufocturen’ Supply Co., Ltd., London. 
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Units (2) and (3) of this equipment will now be 
described. 

The Electrode Aesemhly . — ^This has been specially 
designed for general sugar-house purposes. The 
calomel cell consists of a glass bulb with a platinimi 
electrode and terminal, and is provided with an arm 
connected to an aspirator bottler containing the 
necessary saturated potassium chloride solution. 
This arm is also joined to a vortical glass tube, 
drawn out to a point, and provided with a glass 
plug, which is simply )ircssed up for a few seconds 
in order to flush out tho tube. The antimony 
electrode seen on tho loft oonsiFits simply of a pellet 
of the metal mounted on an electrode rod provided 
with a tcrmiiml. 


being measured be as small as possible. Hence the 
flow chamber must be situated so that the sample 
is most conveniently obtained. Naturally, the pH 
Meter must be placed in such a position that its 
indicator can easily be seen by the operator when 
making adjustments to the lime distributor. 

This essential condition having been fulfilled, the 
operator can observe the effect of any alteration to 
the lime addition at once, and it follows that a far 
better control can thus bo obtained than with the 
usual system. It has been found that foremen soon 
become accustomed to the operation of the instru- 
ment, and in fact declare themselves unable to lime 
juice properly without its use. 


It being very desirable that the calomel antimony 
unit is adequately protected from dust and 


mechanical injury, a small case is pro 
vided t/o contain it. As may be seen, 
the calomel cell is firmly supported 
inside the case by means of a spring 
clip ; its terminal is connected to one of 
the terminals on the side of the case, 
while tho antimony electrode, suspended 
from a copper strip on the side of the 
case, is attached directly to the other 
terminal. These two terminals on the 
side of the case are connected up by 
leads to the pH Meter. 

The Flow Chamber , — In using the 
equipment, tho plugged tube of the 
calomel cell and the antiiriony electrode 
are immersed in tho juice, liquor, water 
or other liquid mider examination, wliich 
should bo made to pass through a suit- 
able flow chamber. Any arrangement 
whereby tho liquid is made to flow 
smoothly past the electrodes will suffice, 
Fig. 3 showing a satisfactory typo. It 
consists simply of a 17 -tube constructed 
of 2 in. piping and standard fittings. It 
IS made at the site, as it does not form 
part of the pH Meter o<iuipment as 
supplied by the manufacturers. 

Any other t jqie of flow chamber may 
be used, e.g., a simple trough, provided 
always that : (a) the sample bo con- 
tinuously supplied ; {h) the velocity of 
the liquid under examination be constant 
and at least 2 in. per sec. ; (c) there is 
no appreciable time lag ; (d) it is self- 
cleaning; and (e) the electrodes arc 
easily accessible when immersed. 

It must be emphasized that the time 
lag between the point at which the lime 
is added, and that at which the pH is 




Fig. 3. 
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The Advantages of Spacing Beet* 


Several references have been made to the drill 
recently invented by Dr. H. Martin Leake for 
spacing beet^ and to the advantages to be derived 
from spacing. The obvious advantages are : saving 
of seed, since it is necessary to sow only 4 to 6 lbs. 
instead of the usual 12 to 16 lbs. ; and saving of 
labour in singling the relatively thinly scattered and 
spaced seedlings. A less obvious advantage, and a 
somewhat unexjiected one, is the increased weight 
of crop which may result. Examples of this were 
given in the quoted reference, and the explanation 
there offered was that, imder the conditions of 
spacing, the individual seedlings were less crowded 
and, consequently, less subject to check before 
singling. Further, for the same reason, the retained 
plant was rarely checked by the process of singling 
and, for both reasons, was enabled to send its root 
down deeply and, in consequence, in a ])osition to 
withstand a drought better than a plant which had 
be(‘n cliecked in the seedling stage. 

We learn that the results obtained with tlie latest- 
model of this drill dining the ]iast crop season 
confirm these conclusions. The season was ])articularly 
dry. After adequate rains in the s]iring for the 
preparation of a favourable seed-bed, little rain fell 
throughout the season, and only one fall of any real 
agricultural value occurred about mid crop. Some 
130 acres of commercial sowings were drilled with 
this model in the Eastern Counties of England and, 
in one 20-acre field, both it and a cuj) drill were 
used, thus giving a dividing line. At harve.st this 
line stood out clearly, the spaced area being obviously 
the heavier crop. Along the dividing line four blocks 
were chosen, each 10 yards in length and embracing 
6 lines each of the spaced and ordinary crop. These 
eight blocks (four spaced and four ordinary) were 
lifted separately and the results are tabulated here- 
with. They comprise an analysis of four runs, each 
of 10 yards, along the dividing line between the two 
drills; six lines lifted on each side. Comment is hardly 
necessary but attention may be directed to the larger 
number of secondary roots in the ordinary crop, an 
indication of the relative ease with which the spaced 
crop can be singled. Most of these secondary roots 
are so small that, in commercial practice, tliey would 
be discarded by the singler and not appear in the 
produce shipped to the factory. For this reason, 
the double calculation of yield, one based on the 
total crop and the other on the primary roots only, 
is given. 

Another point of interest which arises out of these 
results is the low stand in both crops. For reasons 
as yet imexplained, there has been this year an 
excessive amount of delayed germination, much of 
the crop still coming through when the first plants 
to germinate were ready for singling. The reason 
for this is not obvious, though several explanations 



Spaced. 

Ordinary. 

Koots over 6 lbs 

1 

0 

Boots 6 to 6 lbs. 

Combined figures for the 4 runs 

6 

0 

Boots 4 to 6 lbs 

Combined figures 

22 

2 

Boots 3 to 4 lbs. 

Combined figures 

71 

17 

Boots 2 to 3 lbs. 

Combined figures 

161 

71 

Total roots (i.o. groups) 



(1) 

121 

137 

{' 2 ) 

123 

166 

(3) 

124 

151 

(4) 

124 

136 

Total 

492 

678 

Boots, secondaries, etc. 

(1) 

23 

98 

(2) 

30 

82 

(3) 

31 

98 

(4) 

46 

96 

Total 

130 

374 

Weight of roots (primaries) 

(1) 

223 lbs. 

166 lbs. 

(2) 

242 lbs. 

171 lbs. 

(3) 

293 lbs. 

224 lbs. 

(4) 

251 lbs. 

166 lbs. 


Total lOlUlbs. 717 lbs. 


Weight of roots (secondaries, etc.) 


(1) 

9} lbs. 

30 lbs. 

(2) 

Ilf lbs. 

21 lbs. 

(3) 

13 lbs. 

30 lbs. 

( 4 ) 

16 lbs. 

21 lbs. 

Total 

48| lbs. 

102 lbs. 

Weiglit of roots (primaries and secondaries) 


(1) 

232 lbs. 

197 lbs. 

(2) 

264 lbs. 

192 lbs. 

(3) 

307 lbs. 

264 lbs. 

(4) 

266 lbs. 

176 lbs. 

Total 

1069 lbs. 

819 lbs. 

Average weight of roots 

(1) 

30-7 oz. 

23-0 oz. 

(2) 

33*0 oz. 

19-7 oz. 

(3) 

39-6 oz. 

26-9 oz. 

( 4 ) 

34*4 oz. 

20-9 oz. 

Combined 

34*4 oz. 

22-7 oz. 


Percentage inermse of spaced roots 


(1) 

33 

— 

(2) 

67 

— 

(3) 

47 

— 

(4) 

64 

— 

Combined 

62 

— 

Stand (per cent .) 

(1) 

66-6 

67-0 

(2) 

660 

64*6 

(3) 

67*3 

600 

(4) 

67-3 

66-2 

Combined 

56*6 

59-4 

Percentage increase of crop 

(1) 

18-0 

— 

(2) 

320 

— 

(3) 

21-0 

— 

(4) 

610 

— 

Combined 

29-3 

— 

Yield per acre (tons), combined figures 


Total crop 

164 

12-6 

Primaries only 

16-6 

no 


1 1938, p. 60. 
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suggest themselves. This aspect is under investiga- 
tion, for the adverse eHect is naturally greater in a 
spaced crop than in an ordinary one. 

Evidence of the saving incurred in singling comes 
from another farm on which the whole be(*t area, 


some 45 acres, was drilled with the spacing drill. 
Singling was hero effected on contract, and the rate 
paid was 36s. jier acre, as compared with the SOs. 
or 68s. paid on neighbouring farms for crops drilled 
with an ordinary drill. 


Beet Factory Technical Notes* 


Toppenish Factory, Yakima (Wash.). Facts about 
Sugar y 1940, 35 , No. 8, pp. 22-25. 

Results from the 1939 operations of the Utah- 
Idaho Sugar Co. in the Yakima (Wash.) valley 
were a great success, after the initial failure to 
found the beet sugar industry in this district 
leading back to 1917. In that year 0,000 acres 
of beet were planted in this highly fertile valley, 
and a factory built at Yakima to process the 
harvest. Later, prospects appearing to be so 
favourable, factories at Sunnyside and Toppenish 
were also erected. 

But in 1918-19 the white fly scourged the 
territory with the dreaded curly-top disease, with 
the result that less than half the planted acres 
were harvested and neither of the now factories 
operated that year. Ultimately, in 1925, beet 
cultivation in that territory had to be abandoned 
and all three factories had to be dismantled. 

In 1923, an extremely bad year, J. W. Timpson, 
district manager for the Company in the State 
of Washington, observed that in some fields where 
the beets were apparently subjected to the same 
severe curly top infestation as elsewhere, a few 
healthy. plants had survived During the next few 
years the Bureau of Plant Industry of the U.S. 
Department of Agriculture carried ouh extensive 
breeding trials with these survivors, which 
resulted in a resistant variety being released 
with extremely successful results in the Yakima 
area. 

In 1930 the large-scale plantings made resulted 
in an average yield of 18 tons per acre, with no 
sign of the dreaded curly top disease In the 
fall of that year arrangements were made to 
erect a modern factory to process the beets, thus 
again reviving the industry in the State of 
Washington. It was built on the same site as 
that from which the old Toppenish had been 
removed 12 years previously. 

It is a completely electric factory with a self- 
contained turbo-generator furnishing the required 
energy. Exhaust from the turbine is carried at 
36 lbs. pressure, and passes to the steam chest 
of the vertical single -pass first effect evaporator 
the remaining four bodies of which have hori’ 
zontal tubes. High and low raw pans a re boiled 

1 I . SJ ., 1988, pp. 
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with first and second vapours, and the juice and 
diffusion battery heaters are fed with first, 
second and third vapours. 

An air-lift raises the beets into the factory, 
the j)rincipal advantage of which is that the 
flume water is raised with the beets to an 
elevation such that a gravity sewer may be used 
for its elimination. The washing effect of the 
air-lift is such that the beet washer is seldom 
used. Following this, the roots go through the 
cutters and diffusion battery, both of which are 
of the conventional type * 

Dorr continuous carbonatation with thickener 
are used with Eimeo vacuum filters handling the 
sludge. Conventional type crystallizers equipped 
with Dycr-BIanchard cooling units effectively 
handle the low raw massecuite. The centrifugals 
are bolt -driven Roberts high-speed machines 
with 40 in. X 24 in. baskets. In 1939, Toppenish 
produced 650,000 bags of white sugar, or very 
nearly the same amount that was produced by 
the three factories during the first unfortunate 
eight campaigns in the Yakima valley. 

De-Liming Beet Second Carbonatation Juices. 

W. Reischaijer. Centr. Zucktrind., 1939, 47 , pp. 
1110-1111. — This is a continuation of the work 
done on de-liming 2nd carbonatation juices by 
violently agitating them so as to decompose the 
bicarbonate, liberate CO 2 and precipitate CaCO* 
It was first proposed by the Institute for the 
Sugar Industry in Berlin,^ where, in a small- 
scale plant, a high-speed propellor was used but 
found inadequate in large scale practice. In the 
author’s factory the carbonatation tanks are 
equipped with fine spray nozzles, through which 
a great volume of air is blown into the hot juice. 
There are no movable mechanical parts ; and 
no trouble has been experienced by excessive 
foaming. Air at about 40°C. is used, and the 
loss of heat from the juice is small. First 
carbonatated juice enters the second tank at 
about 96°C. and leaves it at about 88®C., at 
which temperature filtration can be carried out 
satisfactorily . In this way juice which contains 
no incrustating impurities is obtained for the 
evaporators. 

238, m , ^ . — 



BEET FACTORY TECHNICAL NOTES 


Use of Cellulose Pulp in Filtration. K. Sandsba 
and A. Mircbv. lAsty Cukrovarnicke, 1940, 58, 
p. 61. — Bleached or unbleached paper pulp 
suspended in water can be used for the pre- 
coating of filter cloths, kieselguhr and activated 
carbon being added at the same time. It makes 
little difference to the rate of flow whether the 
pulp pre-coat is formed first, or whether it is 
mixed with the carbon and the two used togethar. 
By the use of paper pulp a brilliant filtrate is 
soon obtained, as the small interstices in the 
cloth are filled up almost at once No difference 
could be observed between the effects of bleached 
or unbleached pulp, and the latter being the 
cheaper it would naturally be given the preference. 

Formation of False Grain in Massecuites. H 

Claassen. Deut. Zuckerind , 1939, 64, pp. 
1013-1014. — ^False grain will not form when a 
syrup of high purity seeded with sugar dust is 
boiled down, because, favoured by the vigorous 
circulation, the existing grain has every oppor- 
tunity to grow to a size whicdi can be handled 
in the centrifugal machines without difficulty. 
It is only when the s^Tup has bccoiiio exhausted 
or partly exhausted, when its purity has fallen 
to a low value, when it has become rather viscous, 
and when it has become too supersaturated, that 
false grain will appear. When false grain has 
formed under such circumstances, it is impossible 
for it to grow to a suitable size to bo handled in 
the centrifugals, the syrup having become viscous 
and the massecuite circulation loo greatly 
impeded. If suspended solids are present in the 
syrup, i.e., if it has not been properly filtered 
previous to taking it into the vacuum pan, a 
further formation of false grain may occur, these 
particles acting as grain nuclei, which aggravate 
the trouble. Such conditions occur especially in 
the cane sugar industry, in which, in the manu- 
facture of raw sugar, clarification is often 
incomplete, and an amount of suspended solids 
may be present. In conclusion the author 
remarks that the formation of false grain is 
generally to be traced, not so much to the actual 
pan boiling process, but rather to the fact that 
the juice has been insufficiently purified. 

Determination of the Rate of Solution of Poured 
Refinery Products (11 to IV). R. Fleischmafn 
Zeitsch. Zuckerind, Czechoslov.y 1939, 63, pp. 
266-270. — ^In a lengthy series of laboratory 
experiments, the author* showed that poured 
refinery products had a higher rate of solution 
in water than those which had been made by 
pressing, the figures supporting this being the 
average results of five different methods of 
determining the rate of solution. Applying the 
so-called * ^fl oating method** of determining the 


rate of solution, it was found that the effect of 
drying poured refinery products for 1 hour at 
102 to 104°C. was to diminish the rate, but that 
after a prolonged period of heating the rate 
remained constant. Exposure of poured refinery 
products to air of 50 per cent, relative humidity 
exerted little effect on the inner structure of 
cubes, but a longer storage under these conditions 
prolonged the time of solution. Poured refinery 
cubes after being dried for 1 to 3 hours at 102 
to 104°C. wore exposed to atmospheres of 30 to 
50 per cent relative humidity at temperatures 
from 15 to •20‘'C and examined for their rates 
of solution in water at 5-day intervals, using 
five different methods of so doing. In sum, the 
results obtained showed that when the effects of 
moisture and of temperature are eliminated, the 
rate of solution does not change as the result of 
exposure under the conditions indicated. 

Micro-Method for the Determination of Harmful 
Nitrogen. A. Janke. J. Holota and E. Mikschik. 
Zeitsch. Wirisch. Zuckerind., 1939, 89, pp. 516- 
525. — ^At the present time there arc two micro - 
methods for determining the harmful nitrogen 
in beet factory products, the Riehm and the 
Stanek and Pavlas ^ These two methods are 
now converted by the authors into micro- 
methods, for which only about 0*25 ml. of juice 
is necessary, and concordant results are obtained. 
Not counting those operations, as centrifuging, 
filtering, etc., which can be attended to by 
assistants, a determination takes only about 10 
minutes of the chemist’s time, making it possible 
to test 50 beets in one day. Some of the author’s 
results obtained show that the concentration of 
the harmful nitrogen is greatest in the crown, 
decreasing gradually until the tail is reached. 

The Control of the Formation of Sugar Crystals by 
means of Electrical Conductivity Measurements. 

K. Sanoera and A Mircev. Ltsty Cukrmnr., 58, 
pp. 41-44; through Chem. Ahs., 1940, 34, 6841. — 
When the electrical conductivity of the liquor w’-a.s 
nicasured at a falling temperature it remained 
approximately constant. When the samples wvro 
brought to a constant temperature, the conductivity 
rose from 100 to 208 per cent, of the original value 
in 24 hours, and attained a value of 370 per cent, 
on the fourth day. For comparison.^, measurements 
wore made at 20, 45, GO and 70®C. In both seasons 
the conductivity approached the absoluti^ value 
126 to 136 X 10~®ohms in all liquors just b<*fore 
they were sent to the centrifuges. Conductivity 
determinations can bo used for controlling additions 
of water to the liquors and may supplant the mf>ro 
laborious determinations used for controlling the 
crjnstallization of .sugar. 


1 1985, pp. 114, 408. 



Chemical Reports and Laboratory Methods* 


Notes on Sampling and Analyses of Feed and Boiler 
Waters and on Combustion Control. F. W. 

Hayes. Proc, \Uh Congr. SoutJi African 
Sugar Tech, Assoc., 1940, pp. 114-124. 

Analysis of Feed and Boiler Waters, 

Discussing the (ietermination of the hydrogen ion 
concentration, it is said that it is recognized that 
colorimetric methods are subject to many errors 
due to substances interfering with the colour change, 
and tliat in unbuffered solutions (as fairly i>ure 
condensates) results may be misleading. But electro- 
metric methods have been developed which give 
exceedingly accurate results, and of these, those 
using the glass electrode are the most satisfactory. 

Conductivity measurements are valuable. Having, 
e.g., by analysis, the total solids and conductivity 
of a water of given composition at a sufhcient number 
of different concentrations, the solids may afterwards 
be determined with fair accuracy by conductivity 
measiu’ements alone. ^ Tests of this nature should 
be done once or twice per 8 -hour shift on each 
boiler. Conductivity measurements are also of value 
in determining the purity of condensate and other 
distilled waters. 

In sampling boiler waters, it is futile to work on 
haphazard samples drawn from the gauge glass co( k 
into an open container without cooling. It is 
necessary not only to cool the sample to atmospheric 
temperature before drawing-off, but also to filter it 
as well as possible at boiler temjierature and pressure. 
In the determination of the hydroxide and carbonate, 
it ha« been shown that errors can arise in the ordinary 
phenolphthalein-methyl -orange titration ; but the 
carbonate may be found by an evolution method, 
in which the CO 2 is liberated by an excess of acid 
and heating, and carried by an air stream into an 
excess of standard barium hydroxide, which is then 
titrated with standard acid. In determining sulphate 
the tetrahydroxyquinono volumetric method has 
been found quite satisfactory,^ provided that silicate, 
magnesium and carbonate ions arc not present in 
too high a concentration. 

Combustion Control. 

With flue gases a continuous record of the CO 2 at 
least is highly desirable, but if intermittent analysis 
only is possible, one must make sure that the sample 
is collected over a fairly lengthy period. Determina- 
tions must be made of CO as well as of CO 2 , and 
it is possible at times for hydrogen to appear in the 
flue gases. Therefore, all laboratories should possess 
a full Orsat equipment, including a slow combustion 
pipette. Of CO 2 recorders, two instruments are 
recommended, the “Electroflo” absorption meter 
and the “Multileo** Mark I, the latter being a really 


outstanding instrument with an accuracy found by 
careful Orsat checks very close to 0*1 per cent. 

If combustion is incomplete, CO, hydrocarbons 
and possibly H will be present, and theoretically O 
should be absent. This is where speed of the gases 
and furnace temperature play an important part. 
In passing through the hiel, the O is combined with 
the carbon to form CO, and it is just above the fuel 
bed that the final conversion to CO 2 takes 
place ; hence the necesdty for secondary air. 

Now if the speed of the gases is too great, the 
CO may be rushed through this zone before oxidation 
is completed, so that it is still possible to have a 
large excess of air with incomplete combustion, 
which possibility dwindles as temperatures rise, more 
particularly when preheated air is used. Mixing of 
the gases must be good, but sufficient time for 
combustion must also be given. 

High CO 2 does not necessarily mean perfect com- 
bustion, as 1 ]>er cent, of CO means 4*6 per cent, 
loss due to incomplete combustion. A low CO 2 
content may be caused by insufficient air ^with high 
CO), but this is almost invariably due to an excess 
of air. A great <loal of this excess of air (according 
to CoETZEB about 60 per cent.) may come through 
leaky settings. 

One should not try to got a high CO 2 simply by 
cutting down the draught. A proper relation of 
draught, fuel and fuel resistance is required, and it 
should be borne in mind that the CO 2 indicates 
roughly the jiercentage of air used to the jxircentage 
of air that has not been used. Losses of heat through 
excess air above 12 i)er cent. CO 2 are not great, but 
below this figure the fall in efficiency is considerable. 
On the other hand, when the CO 2 rises to 14 per 
cent, or more, tests should certainly bo made to see 
if any CO is present. 


Extraction of Potash from Bagasse Boiler ‘Ash. 

P. J. PoLi^BRMANS. Archief, 1940, 1, 
pp. 123-125. 

It seemed to be worth while investigating 
whether the K 2 O could be extracted from bagasse 
boiler ash in an easy manner, so as thus to 
obtain a by-product of commercial value. Here 
are given the analyses of bagasse boiler ashes 
obtained from sugar factories in Java, and also 
in the Philippines, showing that about 5 per 
cent, of K 2 O may be present, but in combination 
with other constituents, the principal of which 
is SiOi : Fbillpplnes. 


Silica (Si02) ^^*9 to 83*0 

Iron and alumina 4*0 to 17*0 

Calcium oxide (CaO) .... 1*5 to 4*6 

Magnesium oxide (MgO) 1*9 to 3*6 
Potassium oxide. (KgO) . . 2*0 to 6*0 

Phosphoric acid (P20g) « « 2*0 to 3*0 


76*0 to 85*0 
4*0 to 8*0 
2*0 to 3*0 
1*6 to 3*0 
4*0 to 7*0 
2*0 to 4*0 


1 I.SJ., 1087, p. 24. 
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It is clear therefore from these figures that the 
ash must consist principally of complex silicates, 
and that most of the potash will be present as 
a difiicultly-soluble glass, only a small amount 
being in the form of potassium phosphate. Of 
course, a greater amount of potash would be 
dissolved out by HCl, but then it would take up 
a relatively large amount of impurities at the 
same time. 

These deductions were put to the test in the 
laboratory by some experiments made with 
bagasse boiler ash collected from two factories 
in Java ; 100 grms. of each sample were treated 
for 2 hours with boiling water, filtered, and the 
KjO determined in the filtrates. An extraction 
was also made with cold water, and one with 
dilute hydrochloric acid, the results (as a per- 
centage of the dry ash) being as follows : — 

K 2 O per cent, 
on the Dry Ash. 

Pudokan Soedliono. 


Using boiling water during 6 hours. . 0*30 . . 0*80 

Using cold water during hours . . 0*18 . . — 

Using hydrochloric acid (1:1) .... 2*90 . . 2*50 

Unburnt carbon in the ash 3 10 . . 0*50 

Moisture content 0 20 . . 0*20 


It is seen, therefore, that out of a possible 
5 per cent, of K 2 O originally present, only 0*3 
to 0*8 per cent, can be extracted with hot waiter. 
As much as 2*9 per cent. KjO could be extracted 
with dilute HCl, but this operation could not be 
regarded as one capable of being applied 
commercially at the sugar factory. 

If one were to calculate up the total amount 
of potash which could be extracted with hot 
water from bagasse boiler ash in all the factories 
of Java, the total amount would be a compara- 
tively small one, and hardly worth the cost of 
recovery. It could not possibly be regarded as a 
practical proposition. 

It is pointed out by the author that the case 
is quite different in the case of molasses ash, 
which contains about 40 per cent, of K 2 O. 
Practically all of this potash is completely soluble 
in water. If the molasses were burnt under the 
boilers, it would be necessary to carry out the 
combustion in a separate oven, so as to av^oid 
contamination of the ash by the bagasse silicates. 
Working iinder these conditions, it should be 
possible remuneratively to extract the potash 
from molasses, and possibly find a fair market 
for it in its crude form. 

C.C.S. Formnla in Relation to Factory Control. E. R. 

Proc, Queensland Soc. Sugar Cam 
Tech, nth Conf., 1940, pp. 226-237. 

It is a theoretical yield formula expressing the 
“Commercial Cane Sugar” and was defined by N. M. 
Thomas as : “Such portion of sucrose or cane sugar 
contained in a certain quantity of cane as would be 


obtained in the form of pure white sugar of 100 net 
titro if milling and refining recovery could be raised 
to a prescribetl imaginary standard of very high 
officioncy.” It equals : 

_ , . lini)uritie.s in Cane 

Pol. in cane 

2 


the im])nritie.s in cano being — Brix — pol. a.s found 
from the following : 


Brix in cane = Brix in F.E.J. X 
and Pol. in cane — Pol. in F.E.J. X 


100 — (3 + fibre) 
100 ' 
100 -- (5 + fibre) 
100 


where F.E.J. is first expressed juice. Then the tons 
of 94 n.t. sugar made X 100 tons C.C.S. in cane 
gives the coeffieient of work (e. of w.) as used in the 
Queensland factories as a control figure. 

It was devised in 1888 by Dr. Kottmann, of the 
C.S.R. Co. of Sydney, as an attempt to find a .standard 
basis of eom])arison taking into consideration the 
quality of the caiiii as well as the sugar eoiitoni, and 
was lia.sod on the following assumptions : (1) one- 
fourth of the soluble imjmritios in the cane are 
removed by elai itication, leaving three-fourths to 
form molasses ; tlic molasses is exliausted to a true 
purity of 40 ; and there is no loss of suero.se in 
manufacture other than that retained in the final 
molasses. 


It Ls in general use throughout the Queensland 
factories, as the basis of t.hc^ present system of 
chemical control, and also of ])ractically all schemes 
of cano })aymonts. It is tlu^ only means used for 
calculating the .sugar introduced into the mill. It 
is, however, far from satisfactory as a formula for 
.such a pur]ioso, as has been pointed out by various 
writers. It contains thret* ]K)s.sible sources of error ; 
(1) apparent values are always used instead of true 
ones ; (2) the value of the “3” and ”5” figures are 
doubtful ; and (3) the fibre is a (hHieult constituent 
to determine. 

In regard to ( 1 ) it is here pointed out that the 
use of apparent values gives C\C.S. values which in 
general are too low and e. of w'. values that are too 
high. In regard to (2), discrepancies are introduced 
by these factors, which arc intended to express the 
actual relationshi]) between the composition of the 
juice analyses and that of the original cane, the tmo 
factors vai’ynig from year to year, and to such an 
extent as to introduce a serious error. In regard 
to (3), as Kerb has emphasized,* the difficulty m 
making an accurate fibre determination lies not only 
in the analytical procedure, but in the fact that the 
presence of trash in varying amounts lenders correct 
sampling well nigh an impossible task. 

Of the items dealt with above, most of them may 
be grouped together under the general heading of 
**Seasonal Influences” whi('h is one of the reasons 
which has long been jiut forward by mill chemists 


I Biiieau of Sufor Bxperimeat Statienu, Brisbane. 
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for the explanation of low c. of w. values. That 
this opinion has been soundly based in most cases 
is shown by the following figures expressing the 
c. of w. as determined by the C.(\S. formula and 
actual weighing and sucrose determination : — 


Weighing 

C.C.S. and SucroBe 

1936 101-24 99-02 

1937 98-38 98-67 

1938 96-37 98-24 


Average 98-33 98-61 


showing that the C.C.S. value varied over a wide 
range while the figure given by actual weighing and 
sucrose determination changed but little from year 
to year. Other factors affecting the value of the 
C.C.S. formula are : (1) the uncertainty of the 
composition of the first expressed juice, which 
depends on the pressure by the rollers and the 
degree of preparation of the cane ; and (2) the 
condition of the cane, that is, the quantity of 
adhering trash, both of which introduce varying 
errors. Concluding, the author says : “As an 
empyrical formula, it (t^e C.C.S. formula) is suscept- 
ible to various in conditions, and for factory control 
is by no means satisfactory.” 

Fermentatioii of Olncose to Gluconic Acid. A. J. 

Moyee, E. J. Embbboee and J. J. Stubbs. Ind. d; 
Eng, Chem.y 1940, 82, pp. 1379-1383. — Heretofore it 
has been impossible to ferment concentrated .solu- 
tions ; but now, by the addition of boric acid or 
borax and an excess of calcium carbonate, the 
gluconic acid formed is continuously neutralized, 
and it is possible to work with 26 per cent, solutions, 
using either Aspergillus niger or certain bacteria. 

Reoent Advances in Water Purification. M. c. 

ScHWAEZ. Proceedings of the Louisiana Su^ar Manu- 
facturers' Association^ 2nd Annual Recently 

a new type of base-exchange material lias been 
developed, a carbonaceous zeolite. It is made from 
coal by treatment with sulphuric acid, is resistant 
to water of low pH, and removes ferrous iron. It 
has about double the base-exchange capacity and 
flow r€de of ordinary zeolite, is inexpensive, and 
may easily be regenerated by sulphuric acid or by 
salt* When the former chemical is used, this base- 
exchange material deconTposes all bicarbonates, 
retaining the lime, magnesia and sodium, and leaving 
the CO| behind. Other points from the paper are 
tliat the residual lime and magnesia left after the 
softening of water by the lime-and-soda process can 
be separated by causing the treated water to percolate 
through a bed of the precipitated sediment. And 
that a new base-exchange resin has been found to 
be capable of removing 01 and SO4 as well as Ca 
and Mg from hard waters, the treated waters have 
the purity almost of distilled water. It is regenerated 
by alkali. 


Removal of Silica from Water. L. D. Betz, C. A. 
Noll and J. J. Maguiee. Ind, db Eng, Chem,, 1940, 
82, pp. 1320-1329. — Freshly precipitated aluminium 
hydroxide can remove soluble silica from water, the 
most effective pH range for practical use being 7-6 
to 8-0. Its efflcioncy is greatest at low temperatures, 
and d retention of one hour sujB&ces. At 96®C. 
magnesium oxide will reduce crystalloid or soluble 
silica practically to zero, but “various types” of the 
oxide behave differently in the amount removed per 
part of MgO. A period of 16 min. is sufficient, and 
a pH of 10 appears to be an optimum for the reaction. 

Applied Microbi ologic al Studies on the Manufacture 
of Cane Sugar. XVI. Roles of Micro-Organisms. 2. 

Masasi Ad ATI. J. Soc. Trop. Agr,^ Taihoku Imp, 
Univ.y 11, pp. 180-192 ; through Ghem, Ahs., 1940, 
84. 6471. — The physiological and morphological 
properties of micro-organisms isolated from the cane 
stem are described. Most of them hydrolyse sucrose. 

Solubility of Gypsum in Concentrated Sugar Solutions 
in the Presence of Inorganic and Organic Salts. Takeo 
Yamane, Mamoru Yuge and Isamu Kamihigosi. 
J. Soc. Trap. Agr., Taihoku Imp. Univ.^W^ pp. 87-94; 
through Chem. Abs.^ 1940, 84, 6471.— Potaasium 
aconitato markedly increased the solubility of CaSO^, 
which, in a 50 per cent, sucrose solution at 80° 
was 0-037 per cent., while in refined syrup it was 
0-129 ]>er cent. Elevation of the temperature and 
concentration of the sugar solution decreased the 
solubility of CaSOi. 

Clarification in Plantation White Sugar Manufactee. 
vn. Prevention of Coloration during the Carbonata- 
tion Process. Eiziro Hamaguti, Tgsihidb Simizu 
and Tkeuo Tanaka. J. Soc. Trop. Agr.y Taihoku 
Imp. Univ., 11, pp. 174-170 ; through Chem, 
Abs,, 1940, 84, 6471.— Coloration during the car- 
bonatation process was prevented by i>reliminary 
treatment with SOj. When nrietallic Zn was added 
before or after the SO* treatment, a good decoloriza- 
tion was obtained. When the solution was treated 
with SOg neutralized and then heated at 90°C. colora- 
tion produced by the carbonatation was faint, 
Carbonatation in a current of H gave a light-colour 
juice. 

Crystallization of Acidified Mother-liquor of the 
Serand (Sngar) Product. B. E. Krasilshchikov, 
M. M. Goldberg and M. I. Shoikhet. Colloid J, 
(U.S.S.R.), 6, No. 6, pp. 379-388; Khim. Referat, 
Zhur., 1939, No. 9, p. 118 ; through Chem-, Aba,, 
1940, 84, 6472. — By the action of HtS04 on the 
second molasses the colloids are coagulated and the 
salts of organic acids are decomposed. The treat- 
ment must be carried out at a temperature of 40 tp 
50°C. which is gradually lowered, using 2 per cent. 
H1SO4 l^he weight of molasses, Under these 
conditions there is little possibility of inversibn of 
sugar, and the yield is increased. 



New Books and Bulletins* 


Methods of Analysis of the A.O.A.C. Compiled by 
the Committee on Editing. Fifth Edition. 
(Association of Official A|yricultural (Jliemists, 
P.O. Box 540, Washington, D.C., U.8.A.). 
1940. Price ; $5 00. 

The ‘"Book of Methods” of the A.O.A.C, can very 
well be described as the most carefully coini)il(Hl 
work in the literature of analytical chemistry. As 
has been explained when noticing previous editions,^ 
it is the outcome of the most rigorous scrutiny of 
procedure by bodies of sjxwialists, o-ach working m 
their separate sectioi's under their ” Referee.” 
Even a “tentative method” is adopted only after 
having undergone a critical stiidy, while to become 
‘‘official” it must be submitted to a yet more })rolonged 
examination before its final approval. Descriptions 
of procedure are carefully edited and re-edite(l, and 
allow of no ambiguity of detail in describing 
determinations. 

Its range is quite coiisiilorablc, being no longer 
confined to agricultural work. Food products ]>ro- 
dominato, though soino commercial materials, as 
paints and varnishes, leathers and tanning extracts, 
are now included. Chemists in our industry will 
consult with especial advantage the section on 
“Sugars and Sugar Products” which contains tlio 
most jireciso information on well ajiproved methods 
of analysing sugars, synqis and molasses, con- 
fectionery, honey, commercial glucose, etc, A micro- 
method (tentative) is given for the dehirminaiion of 
reducing sugars. Wc rejicai our rinnark made when 
noticing the last edition of this hook that groat 
credit is certainly due to thow many American 
chemists who have so thoroughly assisted in the 
evolution ot such a collection of analytical methods. 

The Microscope. R. M. Allen. (C’hapman & Ibill, 
Ltd., London). 1940. Price : 15s. 

This up-to-date guide to the use of the modern 
microscope is based on the contributions mainly of 
American designers and manufacturers, and contains 
a great amount of varied information, most of it of 
a distinctly practical nature, which can hardly fail 
to be of use to most microscopists. After an historical 
introduction, and a cliapter on “Optical Principles” 
it presents an excellent description of modern 
instruments from the humble students’ microticopo 
to the most recent form of reversed research design, 
which has the supporting arm away from the observer 
instead of being between him and the tube.* On 
the latter type the opinion is expressed that, while 
there is much to commend it and the like from 
both mechanical and operating standpoints, it is 
questionable whether such will ever supplant the older 
conventional form. 


A chapter on the “Testing of Objectives” gives 
useful instruction on the measurements of apertures, 
and the use of diatoms and insect scales as test 
objects, “tretting the most out of the Microscope” 
deals with the best general working conditions, and 
on technique for spofiial purposes, on drawing, 
projection and micro -photography. Lastly, there is 
a chajiter on the j)rei)aration and mounting of 
material for examination, which also is to be com- 
mended by reason of its practical nature. 

Altogether the liook is a very useful one, and a 
welcome contribut ion to this branch of the subject. 
A criticism to be made of it is that designs of British 
manufacturers are hardly mentioned. It follows, 
therefon*, that so far as the descriptions of instru- 
ments and accessories are concerned a good deal of 
importance remains uninentioned in the text which 
should rightly have been included. 

King Cane : The Story of Sugar in Hawaii. By John 
W. Vandkrcook. (New York and London, 
Harper Bios.). 1939. ^riee : $2*50. 

This IS a cliatty account of the growth of the 
Hawaiian sugar industry by an American traveller 
w’ho has a gift as a weaver of tales about exotic 
lands. Written for the ordinary reader of travel 
books, it will bo found of interest, nevertheless, for 
those sugar men who desire an insight into the 
history aiid development of the Hawaiian Islands. 
In this respect, the earlier chapters, giving a sketch 
of the racial and economic origins and the growth 
of industry in what were originally typical Pacific 
islands, will be found of interest ; the description 
of the motleni equipment of the sugar industry is 
necessarily sketchy and non -technical. The chapters 
include such ohjeets of economic interest as Man- 
power, Life on the Sugar Plantations, Ownership, 
and Legislation. In one chapter the history of the 
founding of the now well-known merchant trading 
houses of Honolulu, such as Castle & Cook and 
Theo. H. Davies & Co. Ltd., will be read with 
interest. There are some 16 plate illustrations from 
photos presumably taken by the author, but too 
many of them are artistic rather than informative. 
From an historical point of view, the most interesting 
is perhaps that showing an ancient stone two-roller 
vertical mill driven by animal power, a museum 
piece of the Hawaiian sugar industry. 


British Beet Crop Yields. — The long dry spell during 
last summer tended to restrict root development in the 
English beet fields, but yields of 20 per cent, sugar or 
oven more have been common. During the hrst month 
of the slicing season the average at one Lincolnshire 
factory was approximately 19 J per cent. Yield per acre 
is also oxi>ected to be above the average. 


I 1923, p. 210 ; 1926, p. 496 ; 1932, p 160 ; 1937, p. 114 2 As in a pTCVlously deacrib^d design. See 1034, p. 41. 
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Alcohol Manufacture from Blackstrap : Profit and 
Cost Figures. William L. Owen. Fads 
about Sugar, 1940, 35 , No. 7, pp. 38-41. 

In determining the profitH from molasses distilleries 
the most important factor is the price at which 
the raw material can be obtained. Fermentation 
efficiencies are secondary. A table is here given 
(illustrated by graphs) showing, e.g., that, with 
molasses at- 3 cents per gallon as compared with it 
at 4 cents, it will require an efficiency between 90 
and 95 per cent, at the higher price level to realise 
the same profit as is obtainable at an 83 per cent, 
efficiency from the cheaper molasses. At a 5 cent 
level the profit does not represent an equivalent 
value, even when 95 per cent, efficiency is reached. 
This estimation avoids the consideration of income 
from the sale of by-])roducts, which, anyway, is a 
limited field, as relatively few plants are advan- 
tageously situated with reference to potential markets. 

In future, liowever, much importance must bo 
attached to recent Improvements in the art of 
fermentation, in particular the use of the Boinot 
process, in which an amount of yeast is used for 
each feiiinenter which is presumed to be adequate 
completely to ferment the sugars in the mash with- 
out any material increase in the cell concentration 
during fermentation,^ Ap]>lying this process, it is 
claimed that efficiencies equivalent to 100 per cent, 
on the Pasteur equation are consistently attained. 
Comparable results appear to be obtained by the 
Hindebrandt ^irocess**; while the author obbiins 
equally satisfactory results by recovering the fermen- 
tation sludges to subject the yeasts therein to a 
sp€X?ial process ())atents pending) which, though 
inhibiting their development, leaves practically all 
their enzyme potency intact. 

Tn discussing costs of the production of alcohol by 
fermentation, it is pointed out that variations of 
over 100 per cent, are to be found. Referring to 
the estimated figures by Jacobs and Newton,® there 
is a variation from a low of 3*5 to a high of 7-5 with 
a raw material cost from 11’60 to 13*60 cents, black- 
strap being at 6 cents per gallon. Recent figures 
for a molasses plant using latest automatic equip- 
ment to save labour are, in. cents per gallon : Labour, 
0*64 ; steam 0*98 ; current, 0*042 ; water, 0*064 ; 
supplies, 0*076 ; lalxiratory, 0*107 ; chemicals, 0*026 ; 
a subtotal of 1*934 ; supervision, 0*60 ; interest 
(6 per cent, on $250,000), 0*46 ; depreciation (same) 
0*46 ; taxes and insurance, 0*36 ; subtotal, 1*76 ; or 
a grand total of 3*684. Even such a low figure is 
eclipsed when the molasses is fermented at the sugar 
factory, when figures for South American countries 


are as low as 2*2 cents (l*3d.) for molasses, or 6*70 
cents per gallon (4d.) from cane alone, in both cases 
including raw material. 

It is unlikely that we shall see the return of the 
small unit for industrial alcohol manufacture, except 
in the event that a motor fuel alcohol industry may 
be developed. In tliat case it would be inevitable 
that fuel alcohol plants would have to be distributed 
throughout the country wherever raw material 
existed in sufficient volume t-o justify their exist- 
ence. But there is another possibility, which is that 
sugar producers will themselves enter gradually into 
the iiroduction of raw materials for the chemical 
industry. Using their own surplus molasses and 
cane, they would produce ethyl alcohol, acetic and 
lactic acids, etc., developing uses for a great part 
of this production in their own manufacturing 
processes and disposing of their surplus to outside 
markets. This scheme would have the groat advan- 
tage of utilizing by-products for fertilizer and in this 
way maintaining the fertility of the soils^on which 
the cane is grown. 

Development of the Process of Centrifuging. P. Honio . 

Archie j Suikeritid. NedcrL-Iudie^ 1940, 1 , 

pp. 60-67. 

In this article Dr. Honig describes the operation 
of the Roberts centrifugal installation at the Race- 
land factory, Louisiana, which he visited in 1938. 
This machine reaches maximum speed in a very 
short time, has a powerful water-cooled braking 
device, and provides means for automatically regu- 
lating the cycle of oiierations and for washing with 
a constant volume of water. It is capable of 1800, 
2000 and even 2200 revs, per min., corresponding 
to a centrifugal force 2740 times gravity for a 40 in. 
machine, as compared with one of 921 for the 
30 in. machines revolving at 1450 revs, per min, at 
present in use in Java.* 

Three factors, are of importance in obtaining a 
good separation of the molasses from the crystals. 
First, one must have a uniform size of crystal, prefer- 
ably as large as possible, in order to present the 
smallest available surface, and allow of the free 
draining of the molasses. This condition can be 
obtained by improved boiling methods, as seeding 
with powdered sugar, maintaining a constant super- 
saturation by conductivity control, and regulating 
the vacuum with water in boiling off. 

Second, it is necessary to lower the viscosity of 
the molasses previous to centrifuging by diluting 
with molasses or by warming, or by both methods* 
It has been found that the massecuite can be heated 


1 U.S. Patento 2,054.736 and 2,068,228. See also 1987, p. 200 ; 108S, p. 485 ; 1989, p. 466. 8 IJ.S. Patent 2,169,244. 

a U.S. Bcjiartiuent uf Agriculture, Miscellaneous Publication No. 827. 

4 Much information on the Roberts centrifugal of the Western States Machine Co., of New York, has already been published. 
See I.SJ., 1938, pp. 282, 484 ; 1080, pp. 155, 198, 441. 
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up to the saturation temperature of the molasses at 
which no dissolution of crystal occurs. In this way 
it becomes possible to lower the viscosity of tlie 
molasses to be centrifuged by 40 to 50 per cent, 
with a correspondingly better syrup separation. 

Third, there is the increase in ibe cei'trifugal force 
developed by the high-speed machine. Not only in 
the molasses much more completely separated, and 
also is more efficient, but the whole oj^oration is 
now a more economical one. Ap]^lication of these 
new jirocesses havS given a greater insight into the 
centrifuging of low-grade massecuites. 

At Racelaiid, the jirocedure is to cool the m.c. to 
38 to 40'’C. in 24 hours, when the molasses becomes 
su))orsaturated. Without being diluted, the inass(»- 
suitcs are pumiied to the mixer above the machines 
whore they are heated with water to the saturation 
temperature, which generally lies between 52 and 
55"C\, between which degrees it is ccmtrifuged. In 
washing, use is made of water at 60 to 65®C. to the 
amount of- 3 or litres x^or centrifugal, winch is 
atomizeil at a xiressure of 2 atmos. over the surface 
of the layer of sugar. 

Particulars of the eyele of operations are as 
follows : reaching full sfieed, 2 mm. to 2 min. 10 
secs. ; filling begins 15 secs, after starting, the si^eed 
then being 350 to 400 revs, per min. ; filling takes 
10 to 15 s(*es, the spofM^l then being 400 to 500 revs, 
jier min. ; water covering lasts .5 secs, and generally 
takes place 5 min. after starting. Then the crystals 
are spun dry for 1 min. 20 secs, and the brakes 
a})plio(l, taking 30 to 40 soc*s. Emptying takes 60 
to 70 s('cs., the total time taken for the whole of 
the cycle being from 8 min. to 8 mill. 20 .secs. 

Other figure given are : 14*4 hi. of low-grade m.e. 
yielding about 820 kg. of sugar is dealt with per 
hour, or 560 kg. of sugar per sc[. m. of gauze surface 
per hour, i.e., six times the average Java figure. In 
the syruxD stparation the wash syrui) had a jiurity 
of 42 to 44 and the molasses thrown off one of 30 
to 34. Per 200 kg. of molasses jicr cycle, the amount 
of wash syrup is 35 l«g. containing 14 kg. of sugar. 
The greart advantage of this high-.sx)eed centrifuging 
is that a sugar is obtained with a jiurity of about 
99, which is in striking contrast with what is obtained 
in low-grade work in Java at the present time. 


The Petree Process, Colin W. Waddell. Sugar 
News, 1940, 21, pp. 223-224. 

In the Petree Process the essential feature is the 
return of mud to the bagasse between mills, where, 
after considerable re -circulation in the mill juices, it 
is ultimately absorbed and carried to the ffie-room. 

Under Petree & Dorr Engineers, Inc., of New 
York, the original Petree Process was worked up in 
conjunction with Dorr Clarifiers and “compound 
clarification,” and for a time this process gained 
wide popularity in many countries. 


Advantages included : Elimination of the filter- 
pre.ss station (cloth, labour, maintenance, and 
sucrose lost). Elimination of the filter -cake disposal 
problem. Additional water available for maceration. 
Increase in “fuor#sent to fire-room. More uniform 
and often V>titter clarification. Better sanitation due 
to higher temjieratures. 

Disadvantages included ; Mill troubles (lower 
extraction, and heavy w».iar of rolls, trash plates, etc. 
due to grit, roll polishing, mill slippage, mill chokes). 
Fire-roora tioubles (wet and dirty bagasse, heavy 
clinker, more ash for rt^moval, lost time cleaning 
tires). Mud ro -circulation (only the fine bagacillo 
and firm floes of mud were easily retrained by the 
bagasse. Chemical control difficulties (no check 
being xiossible until after the clear juice left the 
jirimary clarifiers). Loss of valuable manure (nitrogen 
and organic matter being completely lost, while much 
P2O5 was rendered insoluble in the clinker). 

Furthermore, it was urged that : the labour 
saved at the filler-x^ro.sses was ro-employod at the 
mills and fire-room ; thet the loss of sucrose in filter- 
cake which, theoretically, should be about the same 
with the Petree Process, m jiractice was much 
greater due to mill feeding difficulties. 

Also that inversion avoided by running the })lant 
“hot” and sterile was again lost by miul re -circulation 
and the consequent largo volume of juice in proc’ess, 
while maintenance costs saved at Iho filter station 
were more than lost in the heavy roller shell wear, 
trash-plates, scrapers, conveyors, et(?., handing tho 
additional grit. 

Fortunately, with the (level ojmiont of the con- 
tinuous vacuum druin mud filter, there has come an 
opportunity for all contestants to tho old Petree 
Process controversy to lay down their arms aii(i 
save their faces by moving to this as the logical 
solution of the mud disiiosaJ jirobbrn. 

Prevention of Deterioration of Sugar in Storage. 

(1) W. S. Daubert.^ The Sugar Jmirnal 
(Louisiana), 2, pp. 24-26. (2) M. D. Scott* 

Ibid,, pp. 38-39. — (I ) The proposed application of 
rigid sales quotas for Louisiana sugar processors 
has brought to the fore the problem of storing 
large quantities of sugar for protracted periods, 
and the author has accordingly outlined the 
literature on the subjects of manufacturing and 
warehousing. Assuming the sugar goes into the 
warehouse with the proper factor of safety, means 
should be taken to prevent absorption of any 
moisture, and the warehouse must not only be 
water-tight but air-tight. There is one method 
of preventing deposition of dew on the sugar or 
the absorption of moisture from the air, which 
can definitely be relied upon, and that is to keep 
the warehouse heated so that the temperature is 
always above the dew point, but both the initial 


1 Of Ciao are, La. 2 Amerioan Sugar Reaiiiug Co., New Orleans. 
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cost of installation and the operating cost for 
long periods are important items. A warehouse 
should be constructed so as to be practically 
air-tight and keep out the moisture-laden air. 
(2) This second writer describes experiments in 
which raw sugars were stored in (a) an unheated 
and (6) a heated warehouse from November to 
August, during which period the pol in (a) fell 
from 96*4 to 92*35. Taking a 75 per cent, relative 
humidity as the critical point for raw sugar, some 
moisture must have been absorbed every day in 
the month from the data given. In (6), however, 
the pol. and moisture content had remained 
practically constant. 

Fibres (including Bagasse), and their Possibilities 
(for making Paper) in Cuba. GiL PLi. Pro- 
ceedings of the \2th Annual Conference of the 
Cuban Association of Sugar Technologists y pp. 
240-247. — ^What determines if a plant is industri- 
ally useful for the manufacture of paper are the 
following conditions : Adaptability of its fibre, 
reliability of its supply, cost of gathering, trans- 
porting and processing ; and its storing qualities. 
It must be cheap enough to be ab^e to resist 
competition from imported pulp from Sw’eden. 
Germany, Canada and the U.S. It is very 
difficult to manufacture mechanical pulp with 
bagasse fibre as it has not the same characteristics 
as that made from spruce, the difficulties making 
for the present high cost of this former material 
being the following : Its yield per unit of weight 
is lower compared with wood pulp ; the necessary 
chemicals a-re more costly in Cuba than in most 
other fibre producing countries ; and the interest 
on investment would be higher. Other fibres 
considered are : sisal, rami6 and bamboo. 


Mechanical Application of Lubricants to Sugar 
MiU Machinery. L W. Broadbridge ' Proc. 
Queensland Soc. Sugar Cane Tech. Wth Conf.y 
1940, pp. 129-138. — In steam cylinder lubrication, 
with the exception of special valve and engine 
designs, such as Corliss valves, in which it is 
sometimes desirable to introduce the oil close to 
the valve working surfaces, the greatest economy 
of operation will be effected by utilizing the 
atomization method. Each case, however, must 
be carefully considered according to the design 
of the engine and the arrangement of the steam 
lino. In general, the best results will bo obtained 
by fitting the atomizer to a vertical length of 
pipe about 3 ft. prior to the engine stop valve, 
provided the design will permit this arrange- 
ment. An illustration (in the original article) 
shows the oil being delivered from the lubricator 
through a check valve to an atomizer placed in 
the centre of the steam pipe where the velocity 
of the steam is highest. There are now operating 


in Queensland many cane truck locos fitted with 
mechanical lubricators having atomizers fitted 
either direct to the valve chest or to the branch 
piece in the smoke box. Operating results have 
shown cylinder oil consumption in these locos to 
have been reduced by more than 30 per cent. 
Mechanical feeding is particularly advantageous 
in the case of mill roller bearings, for which, 
owing to their slow' surface speeds and high unit 
bearing pressures, a very viscous lubricant is 
necessary to provide an effective oil film between 
journal and brass. A reliable pressure feed 
mechanical lubricator will feed a lubricant having 
a Saybolt viscosity at 210®F. of over 1000 secs, 
at rates less than J oz per hour regularly and 
continuously. Mill engine bearing, guides, etc., 
can also thus be lubricated to advantage from 
the view-point of economy. Apart from this 
saving, there is the safeguard in all its applica- 
tions that the mechanical lubricator provides 
against failure due to inattention. 

Use of Trisodimn Phosphate in the Suga^ Industry. 

M. W. Neumann. Archief Suikerind. Nederl.-Indiey 
1940, 1, pp. 51-56. — This chemical has come largely 
into use as a softening agent for water intended for 
high pressure boilers, especially in the U.S. A., it 
haviiig been found that at pressures in the neigh- 
bourhood of 50 atmos. sodium carbonate is dissoci- 
ated into NaOH and CO 2 . Trisodium i)hosphato 
remains unaffected under such conditions of high 
pressure. It has been assumed that it reacts with 
Ca with the formation of tricalcium phosphate, which 
I>rccipitate being sliglitly soluble would leave a 
residual hardness. In practice, however, it is foimd 
to soften water to zero point, and it is probable that 
a practically insoluble tetracalcium phosphate is 
formed. It may bo added to the water in the boiler 
to form a sludge which can be blown out, and is 
useful at the beginning of the season when the 
amount of condensate available is insufficient for the 
softening of the make-up. A slight excess results in 
the formation of a thin layer of iron phosphate on 
the boiler surface, which piotects it against corrosion. 
If a factory has modern boilers, e.g., of the Lamont 
type, which require to be kept free of sludge, a 
separate phosphate purification plant must be 
installed. T.s.p. is also recommended for the pre- 
cipitation of Ca salts from juice after ordinary 
purification, its use being stated to avoid the forma- 
tion of inemstations in the evaporators, and to 
remove any that may already have formed. Used 
for this purpose, it at the same time eliminates 
organic non-sugars and colouring matters. Other 
uses to which it may be put in the sugar factory are 
for the cleaning of filter-oloth by boiling in a 3 pe^ 
cent, solution, and for the removal of oil from 
condensates, which may eo be contaminated. 


1 Vacuum Oil Co. Fty. ltd. 
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UNITED STATES. 

Rotary Crystallizer-Cooker. Fernand Lafeuillb, of 
Paris. 2,202,696. May 28t}i, 1940. 

The present invention relates to improvements 
made in the rotary crystallizer -cookers described in 
U.S. Patents 1,649,601 of 1927, 1,653,712 also of 1927 
and 1,815,862 of 1931. The improvements which 
are the object of the iiresent invention are as follows : 

1. Instead of being arranged in spiral or other 
like curves, the tubes of the bank are arranged in 
radial lines forming a number of groiqis, each com- 
prising a plurality of tubes, said radial groups being 
connected two by two, four by four, or eight by 
eight, for forming eight, four or two banks oi rubes 
of even number, this being done m su(;h a manner 
Uiat both the inlet orifice and the outlet orifice of 


5. All the tubes of the apparatus pass tlirough 
a single end-plate of the drum and are welded on 
said ])late so that they are integral with same, 
thereby being no tubes on the end-plate, which is 
located at tlie othtir end of the drum. 

6. The tubes })ass with a running fit in the orifices 
provided therefor in the arms of ihe radial supporting 
stays arranged in the drum. 

7. In order to facilitate the removal and the 
replacing of the tubes of the apparatus, without 
danger of danuiging the end-plate, this latter is 
secured, for each tube, to a bushing having a slightly 
larger diainetru’ than the tnitside diameter of the 
tube itself, winch bushing is welded externally on 
the end -plate in (piestion, the tube being welded to 
the bushing m (jiiestion. 



each of the aforesaid banks are located at the same 
end of th<^ dnini. 

2. The connexions between the tubes of the stinie 
piano or from one jilaiie to another are effected by 
means of pipes which are welded on the tubes in 
question, without a joint of any kind. 

3. The apparatus is so arranged that the circula- 
tion of the water or of the steam is effecti'd by 
starting from the central tube of one of the groups 
and the water or the steam in (jucstion flows in a 
zig-zag path through all the tubes of the plane, then 
through one of the connecting pipes opening into the 
groups of tubes of the adjacent plane, flows in a 
zig-zag course through the group in (j[uestion and 
returns, after having thus flowed through an even 
number of plane groups, toward the end of the drum 
whence it started. 

4. The filling and emptying doors of the apparatus 
are placed in the spaces which separate two groups 
of tubes. 


8. In order to the tubes of the bank from 

w<>ar, which is hablc' to occur in the long run at tho 
])()ints of contact ot said tubes on said supjiorting 
stays, bushings made of a metal which is preferably 
softer than that of tho tubes arv' fixed on said 
supporting stays, said bushings having a slightly 
larger internal diameter than the tubes which pass 
through them and substantially iiK'reasing tho area 
ot contact b(»twocn the tube and its su} 7 ]iort. 

9. In a modification, each of tlio tubes carries 
reinforcing rings at the ]»oint,s of contact with tho 
supporting stays. 

10. Tho means specified in 8 and 9 may be com- 
bined with a means which enables the points of 
contact of each t\ibe with its supporting stays to be 
varieil, said means consisting in interposing thick- 
nesses at the spot whore the end-])late carrying the 
tubes is connected to the body of the drum. 

11. Opposite each of the tubes of the bank is 
located a threaded plug which enables an appropriate 
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device to be introiiiiced into the corresponding tube 
for removing scale or for cleaning the inside of the 
tube in question. 

12. The valve provided at the centre of the end- 
plate in which there are no tubes, through which 
valve the material to be treated is introduced into 
the apparatus, comprises a plurality of additional 
inlets each connected to an injection tube, these 
various tubes being arranged concentrically relatively 
to each other and opening at various arbitrarily 
chosen points on the length of the drum, which 
arrangement furthermore permits of a more homo- 
geneous treatment of the mass. 

13. The drum is driven through the intermediary 
of a speed varying device which enables the effects 
of the crystallization to bo varied and the power 
necessary for driving the drum to be varied. (Figure 
shows a longitudinal view in partial vertical section 
of the rotary tubular crystallizer cooker providetl 
with the iinpi’ovements which are the object of 
the ju'esent invention). 

Purification of Liquid Matter (using a Carbonaceous 
Material). Pieter Smit (assignor to N.V. Oct.-Mij. 
“Aotivit,” of Amsterdam). 2,198,393. April 23rd, 
1940. — Claim is made for the step of contacting a 
liquid to be purified with the reaction products from 
the destructive dehydration of a finely divided 
carbonaceous material by a dehydrating mineral acid 
(sulphuric and phosphoric acids) containing therein 
at least a substantial proportion of the free mineral 
acid used and having colloidal ion -exchanging 
properties, the stej> of sepai’ating said reaction 
products from the so-purified liquid and the step 
of treating said free mineral acid with a reactive 
substance capable of forming an insoluble precipitate 
therewith ; the said precipitating step being con- 
tluctod at least prior to the said separating step. 

Recovering Sugar Crystals from Solution. August 
Ludwig and Calvin L. Swihart, of Menominee, 
Mich., U.S.A. 2,213,710. September 3rd, 1940.— 
Claim is made for the method of recovering sugar 
crystals from thick-juice which consists in first 
evaporating the thick- juice to proper concentration 
to constitute white massecuite and forming and 
separating white crystals therefrom to leave high 
green solution ; then re^evaporating the said high 
green solution to proiier concentration for removal of 
the balance of available crystals and forming and 
separating low raw crystals therefrom without 
washing them ; then heating to about 60^C. and 
mingling a small quantity of said high green solution 
with said low raw crystals and permitting them to 
grow from said solution ; then separating said low 
raw crystals from their mingled high green solution 
and washing them to form machine syiup ; and then 
returning said machine syrup directly to said original 
high green solution and meltmg said low raw crystals 
and returning them directly to said thick-juice. 


Obtainiug Juice from Sugar Cane (and darifyiug it). 

Armando S. Villasuso, of Ingenio Concepcion, 
Tuoumdn, Argentina. 2,206,341. July 2nd, 1940. — 
Claim is made for : The process of extracting the 
juice from sugar cane which consists in subjecting 
it to a plurality of stages of crushing operations, 
collecting the juices from the operations in 
mde}3endent volumes, allowing each volume of juice 
to settle, whereby lighter elements of the volume 
rise as foam and heavier elements settle as scum, 
conducting the foam from the first volume directly 
back to the first stage of crushing operation, con- 
ducting the scum from the first vohune of juice into 
the second volume of juice, conducting the foam 
from the second volume of juice back to the first 
stage of crushing operation, conducting the juice of 
the second volume into the first volume of juice, 
subjecting the mass of crushed cane from the second 
stage of crushing operation to a third crusliing 
operation, and conducting the juice from the third 
stage directly back to the cane passing through the 
first stage. 

Cleansing Filter-Cloths. Anton Volz, of Ludwigs- 
hafen-on-the-Rhine (assignor to Hall Laboratories 
Inc., of Pittsburgh, Pa., U.S.A.). 2,198,847. April 

30th, 1940. — Claim is made for the method .of 
cleansing filter-cloths soiled with albuminous and 
alkaline earth deposits, which comprises soaking 
them in an aqueous solution of a molecularly 
dehydrated phosphate and thereafter in an aqueous 
nitrous acid solution. 

Producing CarbonaoeouB Material. Alfred Oberle, 
of Edgeinoor, Md., U.S.A. 2,201,050. May 14th, 
1940.— -Claim 4 ; The process of treating carbonaceous 
material which comprises subjecting it to treatment 
with superheated steam under super-atmospheric 
pressure, releasing the pressure, and subjecting the 
treated material to a vacuum treatment. [This for 
the production of activated carbon for decolorizing 
purposes]. 

Catalyst in Hydrogenation Reactions of Carbohydrates. 

Chab. W. Lenth and Robt. N. du Puis (assignors 
to Association of American Soap and Glycerin 
Producers, Inc., of New York). 2,201,235. May 
2l8t, 1940. — Claim 3. A process for the hydrogena- 
tion of carbohydrates (mono- and di-saccharides) 
which comprises subjecting a mixture comprising 
hydrogen and carbohydrate in a liquid vehicle to 
temperatures of approximately 100®C. and upwards, 
and pressures of approximately 10 atmos. and 
upwards, while maintaining such mixture in contact 
with a catalyst resulting from heat treating a mixture 
of oxide-forming copper and ahuninium compounds 
at temperatures of 750 to 1 100^. until a substantially 
acid-insoluble product is fonned, and adding ah 
alkaline promotetr selected from the group of aRcafi 
carbonates. 
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Stock Exchange Quotations of Sugar Company Shares 


LONDON. 


Anglo-Ceylon & General Estates Co. (Ord. StcK*k) . . 

Antigtia Sugar Factory Ltd. (£1 Shares) 

Booker Bros. » McConnell & Co. Ltd. (£1 Shares) 

Caront Ltd. (2/0 Ord. Shares) 

(6% Cum. Pref. £1 Sliares) 

Qledliow-Chaka’s Kraal Sugar Co. Ltd. (£1 Shares). . 

Hulett, Sir J. L. & Sons Ltd. (£1 Shares) 

Incomati Estates Ltd. (£1 Shares) 

Leach’s Argentine Estates Ltd. (10/0 units of Stoc'k) 

Reynolds Bros. Ltd. (£1 Shares) 

St. Kitts (London) Sugar Factory Ltd. (£1 Shares) . . 
Stc. Madeleine Sugar Co. Ltd. (Ordinary Stofjk) 

Sena Sugar Estates Ltd. (10/0 Shares) 

Tate & Lyle Ltd. (£1 Shares) 

Trinidad Sugar Estates Ltd. (Ord 6/0 units of Stock) 
United Molasses Co. Ltd. (6/8d. units of Stock) 


Quotation 
December 20th 

Quotation 
November 2Citli 

1940 Prices 

1940 

1940 

Highest. 

Lowest. 


24/0 — 26/0 . . 

30/3 . . 

17/7 

per £t unit of stock 

i - f 

per£i unit of Stock 

i - i 

14/U .. 

11/3 

n - n 


66/6 . . 

46/6 

1/0 — l/fi 

1/0— 1/6 

1/lOi .. 

9*d 


4| — 1 

22/6 . . 

18/6 

4-4 •• 


26/10* .. 

22/0 

22/0 — 2:vo 

20/0—21/0 

27/9 . . 

18/6 

— A 

^ 

6/3 . . 

8/6 

6/<l — 6/H 

6/0x.d.6/6 

8/9 .. 

4/6 

111- If •• 

•• 

38/7* .. 

29/6 

n — M 

H-H 

36/3 . . 

36/3 

11/6 — 13/0 .. 

10/0—12/6 .. 

16/4* .. 

10/0 

per £1 unit of stock 

^ — i 

per £lunit ol stock 

A — i 

7/10 .. 

3/10 

46/8 — 47/0 

47/0 — 48/0 

67/9 . . 

36/0 

4/6 — 5/6 

i “ A 

6/3 .. 

3/0 

22/9 — 23/3 

21/9 —22/3 

28/3 . . 

16/0 



NEW YORK (Common SHABB8).t 

1940 


Namk of SroCK. 

Par Value 

Closing Price 

Dec 10 th. 1940, 

Highest 
for the Year. 

Lowest 
for the Yea r 

American Crystal Sugar Co 


10 

16* .. 

8 

American Sugar liefining Co. . . 

$100 

13* 

23| 

12* 

Central Aguirre Associates . . . . 


18 

26* 

17 

Cuban American Sugar Co 

$10 

4» . . 

8* .. 

3* 

Great Western Sugar Co 


21i .. 

29* 

18* 

South Puerto Rico Sugar Co. . . 


18i .. 

30* 

16 


t Quotations are in Amencau dollars and tractions tiicreof 


United States, All Ports. 

{WiUett dh Gray) 



1940 

Long Tons. 

1939 

Long Tons. 

1938 

Long Tons. 

Total Receipts, January 1st to November 9th 

3.200,711 

3,675,689 

3,630,475 

Meltings by Refiners „ „ ,, 

3,390,704 

3,451,280 

3,648,471 

Importers* Stock, November 9th 

77,623 

42,966 

46,969 

Refiners’ Stock „ „ 

249,953 

281,425 

225.635 

Total Stook „ 

327,676 

324,391 

272,604 


1939 

1938 

1957 

Total Consumption for twelve months 

6.648,613 

6,604,051 

6,690,683 


Cuba. 

(WilUU dh Gray) 


Carry-over from previous crops. 
Authorised Production 


Stook (entire Xeland) November 0th 


1949 

19k9 

1988 

Spanish Tons. 

Spanish Tons. 

Spanish Tons 

588,293 

729,172 

466,072 

2,763,903 

2,696,517 

2,960,000 

3,342,196 

3,425,689 

3,406,072 

1,886,776 

2,387,603 

2,412,512 

1,455,421 

1,038,186 

993.560 



The Market in New York. 


The United States domestic market continued 
quiet during the earlier part of the period under 
review with both buyers and sellers disinclined to 
bid or offer for fear of moving the market against 
them. Reports from Washington on November 30th 
indicated a probable reduction in the beet acreage 
of 16 to 20 per cent, but as the amount of beet 
sugar released for home consumption is already 
controlled by the quota scheme, the above pros- 
'pective decrease is probably int-ended to jjrevent 
any large surplus accumulating and the market did 
not appear to be affected by this news. Some days 
later, however, on December 9th, the Administration 
announced the respective quotas for 1941, which 
are as follows : — 


1941 1040 

Long Tons Long Tons 

raw value. raw value. 

Dom. Beet . . 1,383,837 against 1,383,837 unchanged. 

Dorn. Cane.. .376,149 „ 375,149 

Hawaii .... 837,533 „ 837,633 

Puerto Rico 712,484 „ 712,484 

Virgin Isles.. 7,961 „ 7,961 

♦Philippines 899,046 „ 877,179 + 21,867 tons 

Cuba 1,668,802 „ 1,562,317 106,485 tons 

Foreign 23,059 „ 21,640 + 1,519 tons 


6,907,871 against 6,778,000 + 129,871 tons 


* Under the Independence Bill, the duty-free imports into the 
U.8. of Philippine sugar are restricted to 850,000 long tons anei, 
therefore, il le not likely that the Philippines will ship in (ixeess 
of this qiiantity. 

Whilst this total figure is slightly higher than the 
final quota in 1940, which was regarded as fully 
ample to moot requirements, it is, nevertheless, lower 
than anticipated by the Trade, and the market 
jumped several jioints on this news. Prior to 
December 9th, the only business reported was 2,000 
tons Philippines afloat and January arrival at the 
i^mrity of 1*97 cents c. & f. New York, but on the 
day the quota was published an advance of 6 jioints 
was paid for a nearby i>arcel, whilst on the 10th 
the equivalent of 2*03 cents was realized for 17,000 
tons. Two parcels changed hands on the following 
two days at 2*06 parity, but at this stage even this 
moderate demand faded out, and following an interval 


of a few days during which no sales were reported, 
a parcel of nearby Philippines changed hands on the 
basis of 2-00 cents, with business done at 2*03 cents 
mid -January arrival. During the last day or two, 
however, a better tendency has been in evidence 
owing to improved U.S. consumption figures for 
November, with further small sales January arrival 
at 2*03 cents c. & f. 

A heavy demand for Refined was experienced on 
December 9th which continued up to the close of 
the market on the 12th when an advance of 6 points 
to 4*40 cents checked further business. Owing to 
the improving market reported above, a renewed 
demand was experienced on the 23rd. 

Following an uneventful but steady period, the 
Domestic Fxitures market became firm on the quota 
news, but once the initial enthusiasm had evaporated 
a slightly easier tendency set in which continued 
for some days, but a slight recovery has since been 
witnessed. Quotations have moved in favour of 
sellers on balance and are 8 to 10 points higher 
compared with a month ago. 

It was reported from New York at^the end of 
November that plans had been submitted to the 
Quota Conference held in Washington whereby a 
largo (|iiantity of “World” raws, ]>rosumably mostly 
Oiibas, coidd bo refined in the United Suites under 
government auspices and stored there for eventual 
sale on a long-term credit. Whilst this arrangement 
would ease tho position for Cuba, it does not appear 
to materially affect the general position at the 
moment, and, in any case, American trade circles 
are not inclined to “count their chickens” in advance. 
The trend of prices in the No. 4 Contract was 
unaffected by this news, and with tho demand for 
Cuban sugar restricted to an occasional moderate 
outside oncpiiry, the general teiideucy has been 
towards slightly lower levels with quotations 6 to 
3J points down on balance. 

C. CzARNTKow, Ltd. 

21, Mincing Lane, 

London, E.C.3. 

December 24th, 1940. 


Colonial Agricultuke Administration. — Sir Frank 
Stoekdale has boon appointed Comptroller for Develop- 
ment and Welfare in the 'West Indies. His successor 
as Agricultural Adviser to tho Secretary of State for the 
Colonies is Dr. H. A. Tompany, wlio has been Assistant 
Adviser since 1936. 


Treatment or Conorete. — Floors, tan!. ?, troughs, 
gutters and the like, mide of concrete, may bo p.MJorvod 
against attack by the acids present in fresh and fermented 
cane juLce by spraying with a 20 per cent, solution of 
sodium silicate, which combines with the free lime of 
the concrete forming calcium silicate, and precipitates 
Si02 in the interstices of the structure, the result l^eing 
a surface which is very hard and durable and, moreover, 
is impervious to water, as well as being resistant to 
juice acid^. 


pH Installations in U.S.A. — In 1938 there wore 
about 350 automatic pH recording installations in the 
Americas, of which number the cane sugar industry 
accounted for 125 antimony electrode units and the beet 
side for 100, the remainder being in use in water plants, 
paper mills, and the like. Laboratory indicating Het*-ups 
were, of course, more numerous, most of these now 
including the modern glass electrode system. 


T.S.P. — Trisodium phosphate in a weak aqueous 
solution is being extensively used in the engineering 
trade for de-greasii^. It is found particularly useful in 
the case of aluminium parts. In the sugar industry, it 
is found that bags and filter-cloths immersed for 6 to 10 
min. in a solution containing about 1 lb. of the phos- 
phate per 10 galls, of hot water will be well cleaned 
and softened and given a greater durability. 
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Notes and Comments. 


Winter Warfare. 

Tho winter of 1940-41 is proving undoubtedly the 
grininiest on record so far as Europe is concerned. 
All the adjuncts to reasonable comfort in life are 
lacking in varying degrees, deixjnding on the parti- 
cular territory of that Continent. Even where essen- 
tial food is not deficient in quantity, variety which is 
said to be tho spice of life is severely curtailed, and 
home grown starchy foods tend to take the place of 
the proteins and fruits which in tho past have been a 
mainstay of the import trade. Supplies of fuel in 
many countries, especially in those accustomed in 
normal times to imjKirt it from the more fortunate 
lands possessing coal strata, have been seriously 
affected by the disorgaiiizatioii of transport that is 
an accompaniment of military movements and bomb- 
ing raids. It may be assumed that the worst sufferers 
are the unfortunate inhabitants of the small countries 
forcibly absorbed by tho German Colossus, as well as 
of France both occupied and unoccupied ; tho pro- 
ducts of their indigenous agricultural industries have 
from all accounts been requisitioned by their conquer- 
ors and largely sent to Germany to augment her own 
food supplies ; the small balances left with the pro- 
ducers can hardly suffice to keep body and soul 
together. But even these industries cannot keep going 
without feeding stuffs and fertilizers, and hero the 
British blockade of the German sphere must be having 
a gradually increasimg effect on supplies. Yet even 
America has realized the impracticability of shipping 
relief supplies to any of the victims within that sphere, 
because of the almost certainty that the Nazis would 
appropriate these or their equivalent for their own 
alimentary needs or elfib, what would be worse from 
the military point of view, use them, e.g., fats, as 
ingredients for mimitions. So an appreciable portion 
of Europe has to starve, in order to hasten the day 
when its liberation from Nazi thraldom can be 
achieved. 

War’s mfect on Sugar. 

In respect to the commodity in which we are most 
interested — sugar — there does not appear to be any 
*»arked shortage amongst European consumers, save 


probably in Franco whose 1940 sugar bcict crop was 
largely wrecked by the oveiTuiinmg last 8pi ing of the 
northern boot tracts by the German invasion, and 
Norway which produces no sugar of its own. But 
sugar is everywhere rationed and it is probable that 
the ration by no means absorbs the total of sugar 
produced, and that a considerable surplus arises 
which is either stored for emergency or, what seems 
more likely, is utilized fr)r non-consumable £)rodi»cts. 
The sugar production of Germany i)roi er — that is, 
as she existed on tho outbreak of the present war — 
has clearly been considerably increased. There should 
not bo any labour problem when we think of the 
large number of prisoners held by tho Geiinans, and 
of tho forcible conscri])tion of labour from most of 
tho conquered territories. Conditions are accordingly 
very different in the European beet sugar industry 
from what they were towards the end of the 1914-18 
campaigns ; there seem no grounds for supposing, so 
far, that the industry will encounter the severe 
curtailment which 20 years ago proved of such benefit 
to ttie rival cane sugar industry. For one thing, there 
has been no coi responding slaughter of manpower ; 
modern mechanical methods achieve victories with 
an astonishingly small loss in personnel, as has been 
demonstrated not only in France but also in Africa. 

As regards United Kingdom sugar supi^hes, all the 
indications are that this year the home beet industry 
will — weather permitting — jiroduco a good average 
crop, which may cover nearly a third of the war time 
requirements. For the rest, ample cane sugar supplies 
are available in the countries of production. The 
deciding factor is obviously bow much shipping can 
be spared to bring it to this country, and also the 
incidental luck of its actual convoy across the seas. 
But there is no suggestion as yet that the ration 
allowed must be further curtailed in the near future. 
The shipping problem is, however, obviously closely 
related to military commitments. A campaign such 
as that now being waged in Africa and in Albania 
cannot be kept supplied with its munitions and the 
needs of its commissariat without the stn'vices of a 
considerable fleet of cargo vessels. On the t»ther hand, 
it may be observed that, as comiwod with 1917-18, 
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we have no longer to can y for France nor to aid Italy 
with her military and civil imports, which as the 
records reveal was no light task in those days. 

Waiting for Hitler. 

As wo write these lines, indications multiply that 
Germany is at last being forced to come to the aid of 
Italy in the Mediterranean and to divert there a more 
or less considerable air force. In other words, she is 
being obliged to face her pot military aversion, a 
war on more than one front. For whatever she does 
eventually in the Mediterranean, her principal task 
remains the attempted subjugation of Great Britain, 
and this can to all appearances bo achieved solely 
by a successful invarsion. So the dangers of a combined 
assault by air and sea on this country, if temporarily 
scotched last Autumn, are once more very much to 
the fore, and it seems very likely that within the next 
two months the attempt will be made witli increased 
ferocity and with greater resources than were avail- 
able a few months ago. But the defence has also had 
time to strengthen its resources, and while few if 
any export observers would hazard the view that it is 
impossible for the enemy to score some preliminary 
points in his attack, the very thoroughness of the 
preparations to resist it and the existence in parti- 
cular of an appreciable sea barrier, should ensure the 
ultimate and, it is to bo hoped, prompt defeat of what 
can at best bo looked on as a very desperate venture, 
planned with utter disregard of human lives. But 
while it is in full swing, England may well experience 
an ordeal unique in her annals and produce a resolu- 
tion of purpose just as unique, in which every civilian 
may be exjjocted to share. 


Alcohol Production in Australia. 

Ill oui’ October number^ in the course of discussing 
Australia’s growing need for power alcohol we gave 
some figures relating to the financial side of the 
problem of producing alcohol from cane juice, as 
drawn uj) by the Queensland Cane Growers’ CoimciJ. 
These figures weie admittedly only tentative and did 
not take into consideration the question of using as 
raw material the large amount of molasses which 
would be available. Since then Mr. C. W. Waddell, 
who has just lately arrived in Queensland after some 
years of working in the Philippines where alcohol 
production in the sugar industry is already a live 
factor, has carried .out an investigation for the 
consideration of the Council in its dealings with the 
Power Alcohol Commission. Wo gather that the 
following are some of the conclusions to which he 
has come in respect to this urgent problem. 

It is believed that the Costs of converting sugar 
cane products into pure alcohol (including transport 
to blending dep6ts in the cities) would be in the 
vicinity of 9d. per gallon. The lowest economical 
cost of producing a ton of 94 N.T. sugar is put at 


£10-10-0 at the mill, while it is assumed that 125 
gallons* of pure alcohol can bo produced from such 
sugar, that is, the raw material would cost at least 
Is. 8‘16d. per gallon, so that with the above 9d. the 
total cost of alcohol at the blending dep6t comes to 
2s. 6*16d. per gallon. Now, the Power Alcohol Com- 
mittee are not prepared to recommend a guaranteed 
duty-free price higher than Is. 9d. i>er gallon, so 
that only Is. per gallon alcohol is available for the 
raw material, which means that a ton of 94 N.T. 
sugar would fetch only £6-5-0 at the mill, so the 
conclusion is that using sugar juice only for alcohol 
is an uneconomic proposition in Australia. 

The gap then can only be bridged by utilizing at 
least in part the large supplies of waste molasses. 
With every ton of sugar produced in Queensland 
about 0*176 ton of final molasses is available, which 
is calculated to yield about 60 gallons of alcohol. 
On the basis of Is. per gallon for raw material this is 
worth 60s. for alcohol production, as compared with 
the present market price for molasses of about lOs. 
per ton. The big difference in price represents an 
additional revenue wliich, according to Mr. Waddell, 
could be applied to a small tiercentage of the sugar 
crop to bring up the price of such ijortion of sugar 
used for alcohol from £6-5-0 to £10-10-0 ; something 
like 80 per cent, of the molasses could bo made avail- 
able, it is calculated, for distilleries if a price of any- 
thing like £3 could be paid for it. No molasses is 
at present wasted in Queensland, but 35 per cent, 
of the supi>ly, at present disposed of as manure and 
fuel, is only justified by the low price of 16s., and 
the 20 per cent, used for stock feed would be largely 
diverted to alcohol at the higher price offered ; so 
at the present rate of production some 104,000 tons 
of molasses could be rendered available for distilla- 
tion to produce over six million gallons of power 
alcohol. 

In respect to cost of manufacture, the cheapest 
method is undoubtedly to employ a large Juice-Mill 
Distillery, crushing cane for alcohol only, at about 
6{d. per gallon. Other methods are by means of a 
small distillery adjunct to a factory, using final 
molasses or “B ’ syrup at a cost of 9d., or largo 
central distilleries, either in the centre of a group 
of sugar factories or in a capital city, the cost of 
manufacture being resiiectively 9Jd. and lljd. 
Disregarding for the moment the large juice-mill 
distillery, the small Adjunct Distillery is claimed to 
have advantages over the others in that it eliminates 
cost of transport of raw materials, gives facilities 
for slop disposal on the cane fields, and can employ 
the surplus steam from the sugar mill, while the 
facilities are at hand for converting if desired a given 
fraction of the sugar crop into alcohol by simply 
pumping the “B” syrups direct to the distillery, and 
thereby reducing the tasks of the boiling, crystaliiasing 
and oentrilugallmg stations. For these and other 


1 Page 838. 


e The Sgure of 140 gallons mentioned in onr October data would appear to have been on the high aide. 
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reasons it is urged that the small adjunct distillery 
using, say, 90 per cent, of the “B” syrup as raw 
material (10 per cent, being retained for stock feed) 
forms an ideal combination within the stigar industry, 
and in Mr. Waddell’s view should be tried out in 
a number of districts before the sugar industrialists 
consider the alternative of turning a larger quantity 
of sugar juice into alcohol. 

With regard to a large Juico-Mill Distillery, it is 
argued that while its manufacturing costs arc lower 
than in the case of the other alternatives, that is 
only so if it confines itself to converting sugar juice 
to alcohol. If, however, it takes into consideration 
tlie largo supplies of final molasses available from 
other mills and converts these also, then the cost of 
this operation (including transport expenses) raises 
the average coat of manufacture to a figtiro which 
saves little if anything over the costs of an adjunct 
distillery. On the other hand, the juice-mill distillery 
loses the benefit of the fertilizer ingredients of the 
molasses in all but one of the cane districts. 

This problem of centralization at a largo distillery, 
or decentralization amongst a number of sugar 
factories themselves, is one that is exercizing the 
minds of sugar industrialists in South Africa also, 
where concern is felt at the possibility of supplies 
of imported oil being affected and the need to have 
a homo production of cane spirit is increasingly 
realized. We reproduce on another nn article 
on the subject by a South African sugar technologist 
winch surveys the {.ros and cons of the problem. 
The writer (Mr. G. C. Dymond) evidently favours 
decentralization, such as is successfully practised in 
Brazil. It is also, it may be observed, operating 
successfully in the Philippines and India. The fact 
that Australia is inclined to look with some favour 
on centralization is probably due to the policy 
adoj>ted by the Ck)lorjLial Sugar Refining Company, 
which has been a pioneer in producing sugar alcohol 
in the Commonwealth. One less obvious factor, to 
wliich Mr. Dymond rightly attaches importance, is 
the ability of the distillery adjunct to a sugar estate 
to use the dunder refuse as an ingredient for the 
manufacture of humus for the fields. The cane trash, 
the dung (if any), the dunder, the green material, 
Iho water — ^these ingredients for humus comi)osting 
can be collected in the vicinity and the product be 
used on the estate fields. Incidentally, Mr. Dymond 
suggests some harvesting methods that would 
facilitate the economical collection of the trash, 
^yhow, when as at the present day a growing 
importance is being attached to the production of 
humus for fertilizing the cane fields as compared 
m^th the too prevalent resort to artificials, the ability 
o the adjunct distillery to contribute its share to 
the raw materials is one that should be taken into 
^ocount in assessing the comparative profitableness 
of the distillery plant as a unit in the ena&mhle of 
ft sugar industry. 


U.S.A. 1941 Sugar Quota. 

As we mentioned briefly last month, the U.S. 
Department of Agriculture on December 7th 
announced that the total sujqily of sugar required 
to meet consumers’ needs for 1941 has been deter- 
mined at 6,616,817 short tons, raw value. On the 
basis of this determination, the ([uotas for tlie various 
sugar-producing areas are as follows, the final 
quotas for the two x)rovious years being given for 
comparison 


Cuba 

Hawaii 

Philippines 

Puerto Rico 

Virgin Islands 

Foreign* 

Initial 1041 
Quota. 

. 1,860,060 
. 938,037 

. 1,006,931 
797,982 
8,916 
25,826 

Final 1040 
Quota. 
1,749,744 
938,037 
982,441 
797,982 
8,916 
24,177 

Final 1030 
Quota. 
1,932,343 
948,218 
981,912 
806,642 
9,013 
85,812 

Total Offshore Anas. 

4,646,752 

4,501,297 

4,763,940 

U.S. Beet 

. 1,549,898 

1,649,898 

420,167 

1,566,719 

424,727 

Continental Canef. . . 

. 420,167 

Total Conti non tal . 

. 1,970,065 

1,970,065 

1,991,446 

Grand Total 

. 6, (>16,817 

6,471,362 

6,755,386 

* Other than Cuba. t Lc’ifnana and Florida. 


The Sugar Act of 1937 directed the Secretary of 
Agriculture to determine in December of each year 
the amount needed to meet requirements of con- 
sumers for the following calendar year. This deter- 
mination must be made on the basis of a formula 
siiecified in the Act, which establishes, as a base 
fiigure for the determination, the quantity of sugar 
distributed in the 12 months ending October 31st of 
the prior year and takes into consideration deficiencies 
or surpluses in inventories of sugar, and changes in 
consumption. 


The Future of the Philippines. 

The present Commonwealth of the Philippines, set 
up under the Indoi>endence Act of 1934, has a little 
over five years more to run before complete inde- 
pendence ensues for these islands. From July, 1946, 
onwards, unless in the meantime the United States 
modifies its attitude towards them, the Philippines 
will be left to work out their own economic salvation, 
deprived of their customary jireferential markets in 
the U.S. A. and with little prospect, it would seem, 
of securing other outlets for their staple products, 
once they have to compete on an open world market. 

A well-informed correspondent of the Economist, 
discussing the outlook in a recent issue of that 
weekly, gave a summary of the political vicissitudes 
of these islands since they were freed from Spanish 
domination in 1898. He described this transfer to 
American control as the most interesting of the few 
adventures in imperialism that the United States have 
ventured on. At the start trouble was encountered 
with the Filipinos, for these, freed from 400 years of 


1 Figures derived from Lambom’s Market Beport. 
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Spanish rule, thought they were free enough to set 
up a republic of their own ; it took their liberators 
some time, and a war, to convince them that they 
were mistaken, and by 1900 their colonial status was 
firmly established. This gave the Philippines some 
great advantages ; the past 40 years has been an 
era of trade preferences and orderly Government, 
and by 1933 homo rule was sufficiently developed 
for the islands’ legislature to be strong enough to 
reject the spurious independence which at first certain 
- business interests in the United States tried to force 
on them. 

Under the Indei>ond©nce Act of 1934 a National 
Assembly was set up and a Commonwealth President 
elected. In internal affairs they became broadly 
autonomous, but continuaad to owe allegiance to the 
United States for the ten years ending in 1946. The 
United States meantime controls foreign affairs and 
the public debt, and the President at Wasiiington 
must approve acts affecting currency, coinage, 
imports, exports and migration. Moreover, American 
military and naval forces stay on the spot during 
the life of the Commonwealth, and, after independ- 
ence, the navy and its fueling stations will remain 
for an indefinite pbriod. 

The Philippines is an archipelago of 7,000 islands 
lying about 500 miles off the south-east coast of 
Asia, and at the nearest point only 65 miles from 
Jaxmneso Formosa ; they form a kind of isosceles 
triangle guarding the north oiii approaches to the 
Dutch East Indies, so they are of considerable 
strategic imjiortance at a time when Japan is making 
marked advances south of China proper. The 
imcertainty of the international outlook in those 
waters is, in fact, a danger to American major 
interests, and this may yet prove an over-ridmg 
factor in deciding the United States that it is not to 
' their ultimate interest to leave the Philii^pines to 
carry on unaided and witli no further incentive to 
take sides with the country which colonized them 
40 years ago. 

Apart from the naval problem, the economic out- 
look must call for definite adjustment. For years past 
the trade of the Philippines has looked increasingly 
to the U.S.A. for its markets, especially for sugar, 
and by 1938 the proportion of Philippine exports 
that went to the States had grown to four -fifths of 
• the total. On the import side, the predominance of 
the U.S.A., though not so marked, is still decisive, 
the two-way traffic having been stimulated by 
preferential duties, and grown up at the expense of 
French and English traders. With the coming of 
complete independence, unless generous concessions 
are made, it would seem that the whole economy 
of the Philippines must fall into ruins, as the island’s 
sugar ihdustry could hardly smvive in the face of 
competition from Cuba and Java ; and as for the 
subsidiary industries, they face the hostility of 
American mainland business interests who would not 


tolerate their competition willingly. Yet the desira- 
bility of the United States not casting the islands 
adrift economically looms larger in the present state 
of international affairs, and a compromise may yet 
be achieved. Actually, as a result of Mr. Roosevelt’s 
initiative, a U.S.-P.I. Committee ha« been formed, 
which proposed that the period of trade adjustment 
should be extended to 1960, both sets of import 
duties being raised gradually during the first 14 years 
of independence. So far. Congress has rejected the 
suggestion, limiting the concessions to various items 
during the 1940-46 period. With the return of Mr. 
Roosevelt to power for a further four years, the 
problem may well be attacked anew with a chance 
of better success. What seems clear is that the 
Philippines must be given further time to ro-adjust 
their cxjonomic sphere if they are to survive ; demo- 
cratic America cannot ultimately fail to recognize 
that (as our contemporary puts it) “forty years of 
union canies with it serious obligations for the future 
on the part of the stronger member.’’ 


International Sugar Council. 

We learn that the Intt^rnational Sugar Council 
met in London on the 6th Janiiaryf 1941, when 
Delegates representing severdy-six out of the total 
of one hundred votes wore present. The Coimcil 
re-elected General Sir Hugh Elles, Chief British 
Delegate, as Chairman and Dr. G. H. C. Hakt, head 
of the Netherlands Delegation, as Vice-Chairman for 
the current quota year. 

The Delegations present were unanimously in favour 
of carrying on the International Sugar Agreement. 
They formally adopted various decisions reached at an 
informal Meeting on 23rd August, 1940, including a 
decision that, without creating a precedent, the 
export quotas for the Free Market adojited for the 
third quota year ended 31st August, 1940 would be 
maintained for the fourth year ending 31st August, 
1941, instead of reverting to the larger basic quotas ; 
this decision being subject to review should there be 
a radical change in the world situation during the 
course of the quota year. (The decision is subject 
to confirmation by one Delegation which was awaiting 
a cable from its Government). 

The Council also set up a Sub-Committee under the 
Chairmanship of Dr. G. H. C. Habt, consisting of 
representatives of the Austrelian, Cuban, Dominican, 
Netherlands, United States ard United Kingdom 
Delegations, to study the present and post-war 
general and statistical position of sugar, and to 
report to the Council at its next Meeting. 

This decision to carry on, in spite of the dis- 
organization caused by the war, is to be welcomed, 
since it will ensure that when the war is over the 
world sugar industry can resume economic control 
more nearly at the point where it left off, instead of 
being faced with the prospect of an unbalanced ratio 
between supply and demand. 
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Molasses and Manure* 


Many attempts have been made to use the excess 
production of molasses as fertilizer and, indeed, tfe 
consumption by this means must bo very consider- 
able though it would bo difficult to obtain any 
reliable figure for this. The fact remains, however, 
that the obstacles in the way of any general adoption 
of molasses in a fertilizer programme are such that 
there still exists a considerable potential use m this 
direction for the excess suj)ply if these difficulties 
could be overcome. These difficulties centre on the 
fact tliat the incorporation of molasses in the soil 
involves a process of fermentation, a biological pro- 
cess ; and such biological processes are exceedingly 
susceptible to the environmental conditions. The 
difficulties encountered are, in fact and in many 
ways, very similar to those encountered in the 
practice of green-manuring. Green-manuring requires 
for its successful adoption a fairly assured sequence 
of climatic conditions favourable for the process, and 
there are few countries in the world where such a 
so((uenco can be guaranteed. Primarily this is a 
question of securing tlie correct degree of humidity, 
aeration and soil maitrality for the activation of 
those bacteria, the end products of whoso action is 
that richly nitrogenous complex commonly called 
humus. Failure to secure each and every one of 
those conditions results in a diminished benefit and 
ma,y even render the last condition of the soil worse 
than the first. The main difference betw'con green - 
manuring and the apjilication of molasses lies in the 
vastly lower resistanec of the latter to the agents 
of (loeomposition. The vigour of the bacterial action 
may be such that the siijiplv of available nitrogen 
in the soil becomes exhausted, with deleterious effect 
to any standing crop. 

Hence has arisen the practice of ap^dyiiig molasses 
to the fallow at least some wet'ks before planting 
the crop. Even so, difficulties arise, as when the 
conditions are such that soil acidity develops, and 
an actual loss of nitrogen may occur, while there are 
involved further difficulties of a mechanical nature 
and concerned in the means of distributing the 
molasses sufficiently evenly over the land. 

Thoughts, under these circumstances, naturally 
turn to the possibility of pre- treating molasses, thus 
applying in this case the same principle of composting 
the green-manure in place of turning it in directly. 
With the added opportunities for control which the 
method offers, the end product is more assured, but, 
against this, must be set the cost of handling. Feelers 
in this direction have been put out in certain experi- 
ments by H. D. Sun and an account of these appears 
in an article entitled Conversion of Cane Molasses 
into Manure by the Biological Method and the 
Results of the Cropping Tests with the Manures 
prepared, 1 


The unit plant used in this process consists of 
three masonry tanks 10 ft. X 10 ft. X 8 ft. (aiiprox. 
6,000 gallons) suiqilied with blowers so set that the 
sludge at the bottom is not disturbed. Into the 
first of th(‘se are placed 75 maunds of molasses and 
an equal quantity of filter -press mud, thoroughly 
incorporated with 3,000 gallons water, and 60 gallons 
of wash adtled. This wash is a culture of the pu^e 
yeast S. ellipsoidus in dilute molasses (one maund in 
60 gallons water) and is used on the thiid day. A 
further addition of half a maund of Nicijhos is made 
and aeration started with inteimittcnt addition of 
lime every 4 hours. After 24 hours the siqiernatant 
liquor is transferred to the second tank and the 
process rejieated. On the third day the liquor from 
the second tank is transferred to the third tank, in 
each case half a maund of Nicijihos being added to 
the transferred liquor. On the sixth day the sludge 
of all three tanks is collected into shallow masonry 
beds, sun-dried and bagged as manure ready for 
the fields. 

The week’s product by this method is some 172 
mds. manure and 9,000 galls, feimcnted liquor of 
high manurial value produced from 240 mds. molasses 
and an equal quantity of filter-i>ress mud. The cost, 
with molasses at 4 as. per nid., filt3r-press mud at 
6 pics per md.jNiciphos at 6 rs. per md., lime at 8 as. 
per md. and labour at 6 as. per day, works out at 
12 annas per md. Variants of the method outlined 
above indicated that the yield of yeast was least 
when aeration and intcimittent neutralization were 
not practised, and increased some 1*5 times when 
these }>ractices were adopted. The use of ammonium 
sulphate increased the yield some three times, and 
that of Nieiphos some six times the yield obtained 
without aeration and neutralization. Further, yield 
increases with the dilution of the molasses. 

The paper further describes a complex series of 
field trials comparing manure produced by the above 
method using (1) molasses, (2) molasses and filter- 
press mud, (3) molasses directly ajiplied, and (4) 
castor cako, all four being applied at rates giving 
(1) 60 lbs and (2) 120 lbs. nitrogen per acre. Across 
this series of manurial applications a further com- 
plexity was introduced by use of the three canes, 
Co 313 (early), Co 312 (medium) and Co 331 (late). 

The results are sot out in considerable detail. 
Unfortunately the date of application of the manurial 
dressings is not given, a point of considerable import- 
ance especially in the case of the directly applied 
molasses, but the general trend of the results is clear. 
Molasses directly applied has generally shown a 
deoressant effect which is more marked in the case 
of the heavier dressings. The manure prepared from 
molasses and molasses plus filter press-cake gave 
definitely increased yields at least comparable to 


1 Jnd. J. Agric, Sd., 1940, 10, p. 172, 
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those resulting from the use of castor cake of the 
same value as measured nitrogen content. 

Loss directly connected with the question of the 
use of molasses but having a bearing on that matter 
in that tlie carbon nitrogen balance is involved, is 
a series of four articles, the first by C. N. Acharya 
and V. Subrahmanyan and the last three by the 
first of these, entitled The Hot Fermentation Process 
for Composting Town Refuse and other Waste 
Material.^ These investigators point out that in the 
- aerobic processes usually adopted, heavy losses of 
carbon and nitrogen occur and that the loss of 
nitrogen is particularly severe in composting town 
wastes and may amount to over 60 per cent. The 
night soil used has a C : N ratio of about 8 : 1 
while that of the street sweepings is also high owing 
to the high nitrogen content of the leaves which 
form a large part of the sweepings. It is difficult 
to raise the initial ratio to the desirable 30 : 1. The 
series records the experience obtained with what is 
termed the hot fermentation process, the essential 
principle of which is that the material is allowed to 
decompose aerobically under the optimum conditions 
of moisture and nitrogen supply for a limited period 
(6 to 6 days), during which a high temperature (60 
to 10°C.) is reached, and the later cutting off of the 
supply of air by compacting the mass. 

Wliat may be termed a preliminary excursus into 
the subject is given in the second paper, which 
describes experiments designed to determine the 
optimum conditions for satisfactory decomposition. 
In it the materials used were street sweepings divided 
into two tractions, the soil fraction consisting mainly 
of soil and asli, and the leaf fraction consisting, as 
its name implies, mainly of leaves and organic 
matter, and night-soil. Requisite amounts of these 
three substances together with the desired amount 
of water were thoroughly mixed and placed in 
concrete containers 8 cub. ft. in capacity. After the 
preliminary period of 6 to 6 days, during which an 
aerobic fermentation was established, the contents 
were pressed down and sealed with mud-paste and 
earth for a period of 2J to 3 months. 

The results show that the relation between the 
amounts of the three components have a very 
material infiuence on the result. Taking the recovery 
of nitrogen as the measure of success, the optimum 
mixture consists of one part by weight leaf fraction, 
one to two parts soil ftaction, and two parts night- 
soil. Second only in importance to the material is 
the moisture content. This should initially lie 
between 60 and 66 per cent., lower amounts resulting 
in insufficient humification and higher amounts to 
the accumulation of a liquid sludge. Additions of 
lime and superphosphate showed no beneficial action 
while the addition of nitrogenous starters only served 
to increase the loss of nitrogen. Under the optimum 
conditions as so defined, temperature rose rapidly to 


66 to 70®C. by the fourth day, the highest reading 
being at 20 cm. depth in the early stages and at 
40 cm. later. 

Tests of the various possible containers showed 
that a considerable loss of both nitrogen and carbon 
took place if the containers were unlined. In a 
choice between above-ground heaps and trenches, 
the preference was for the latter as promo tine more 
uniform decomposition. 

The third paper describes a number of experiments 
using (1) rice straw and (2) town refuse, with a series 
of starters ranging from inorganic substances, such 
as sulphate of ammonia, to organic substances such 
as cattle urine and droppings and night-soil, and it 
gives a comparison of these under the hot fermenta- 
tion and the aerobic processes. In all cases the hot 
fermentation process gave a much higher yield of 
manure as measured by the organic matter contained, 
the ratio Varying from 1*6 to 3 times. Also it con- 
served the original nitrogen to a greater extent. 
Much depends, however, on the initial C : N ratio. 

The fourth paper draws a like comparison between 
the hot fermentation process, using town wastes and 
night-soil, and the various accepted methods of 
preparing poudrettes from night-soil. Direct drying 
of night-soil involves heavy losses of valuable matter 
through liquefaction and seepage. The preparation 
of wood-ash-night-soil has much to recommend it, 
but it has the disadvantage of requiring an adequate 
supply of wood-ash ; nor does it solve the problem 
of the disposal of street wastes. With the latter by 
the hot fermentation process, approximately a double 
yield results and a net income of nearly 1‘6 times. 
A combination of these two processes might prove 
the most remunerative. In these arguments the 
author has in mind municipalities and town authorities 
but the same arguments would be valid in the case 
of labour lines ; it is mainly a question of relative 
amounts of night-soil and other wastes. 

Seeing the importance of widening the C : N ratio 
of the initial complex when handling such materials 
as town waste;/ /and night-soil, the possibility of 
effecting this by the addition of that readily decom- 
posable product of the sugar factory, molasses, did 
not escape notice. It was found, however, that, 
whilst a decreased loss of nitrogen occurred as the 
result of such addition, an increased loss oi organic 
matter resulted and the gain, on balance, did not 
cover the additional expense. 

H. M. L. 


Pebuvun Sugar Crops. — The 1940-41 sugar crop in 
Peru is estimated at 443,000 long tons, raw value, 
according to Lambom, this comparing with 459,000 tons 
in 1939-40. Of this last season's actual production, 
318,400 tons was exported, 100,200 tons was consumed 
locally, and 40,400 tons added to stock. The principal 
exports were 136,700 long tons to Chile, 47,100 tons to 
the United Kingdom, 50,800 to the U.S.A,, 21,000 to 
French Morocco, and 14,600 tons to Russia. 


1 /fi4<en /. 4fHe. 8^., 1989, 9, p. 741 ; 1989, 9, p. 9l7 ; 1940, 10, pp. 448, 478. 

43 



The Intercropping of Sugar Cane* 


Tho idea of intercropping sugar cane with various 
legumes has been suggested on several occasions and 
has been tried, particularly in Mauritius. Here 
DK SoBNAY as loiig ago as 1916 advocated the 
practice and suggested tho soy bean for the purpose. 
Tho benefits expected are various. In addition to 
tho cash return from such produce as may bo 
harvested, there might bo expected to be agri- 
cultural benefits from the manurial value of the 
residues, from the control of weeds, and from the 
protection of the soil against erosion or, at least, 
against a compacting of the soil which would 
no(’ossitate additional cultivation. Clearly, additional 
expense is involved in the practice, but it was esti- 
mated that this would be covered by the value of 
the product. The aspect which appears, however, 
to have rec^eived inadequate attention, is this : 
wliat effect on tlie cane crop has such leguminous 
intercropping ? It is an answer to this question 
which a recent pai)er seeks to provide.^ 

Tho combined results of two experiments, one 
during the crop season October, 1935, to February, 
1937, and the other during the season September, 
1936, to February, 1938, are given. In eax'h case 
rjplicated idots wore laid down covering the four 
treatments, (1) control, (2) intercropped with pea- 
nut, (3) intercropi)ed with soy bean, and (4) dressed 
with sulphate of ammonia (20*6 per cent, avail- 
able N) aj^plied round tho set before covering at 
tho rate of 300 kg. per hectare. Cane seed consisted 
of sets with three or more eyes soaked in running 
water for 36 hours before planting and the sets were 
planted in furrows 1 metro apart with 50 cm. between 
tho sets. Before covering the furrows two or three 
seeds of the respective legume wore placed in the 
row between the sets. Parenthetically it may be 
remarked that the reason for planting those between 
the sots in tho row and not between the rows, a 
location which would appear likely to interfere less 
with the growth of the cane, is not explained but 
may be found in the nature of tho subsequent 
cultural operations. 

A difference between the plots early became 
apparent. In the control plots germination of the 
cane sets averaged in the first experiment 88-98 ± 
0*60, in the ammonium sulpliate plots 93*63 ± 0*42, 
in the peanut plots 76*49 ± MO, and in the soy 
bean plots 79*34 ± 1*28 per cent. The effect of 
sulphate of ammonia on germination, thus, appeared 
to be beneficial, whilst the intercropping of legumes 
proved harmful. The legumes germinated some three 
Weeks earlier than the cane, and the explanation, it 
is s uggested, is that while the legumes acted as 


competitors for the limited amount of moisture 
present, the sulphate of ammonia acted as an 
absorbent of moisture. 

Later, the most abundant growth of weeds occurred 
in the plots with sulphate of ammonia with relatively 
few in the intercropped plots. Unfortunately, the 
rapid growth of the legumes not only suppressed tho 
weeds but checked the growth of the cane, to the 
extent designated by the term stunted. Taking the 
figures for tillering from the second experiment as 
a measure of relative growth (millable stalks per 
.stool), tho respective figures were : for the control 
4-03, for the sulphate of ammonia plots 4*80, for the 
peanut plots 3-63, and for the soy bean plots 3*80 
stalks. Throughout there was no significant diffei- 
ence in the production of non-millable stalks. 

The effect of this stunting was apparent in the 
crop returns. In the first experiment the yield of 
cane in tons per hectare was : for tho control 68*07, 
for sulphate of ammonia 78*14, for peanut 58*58, and 
for soy bean 62*57 ; and the yield of sugar (piculs 
per hectare) for the control 97*03, for sulphate of 
ammonia 96*66, for peanut 60*32, and for soy bean 
70*63. In the second experiment the resijoctivo 
figures for cane yield were 70*32, 77*11, 66*94 and 
66*63, and for yield of sugar 103*45, 126*01, 96*00 
and 96*62. A comparison of the detailed experi- 
mental results shows one point of difference between 
the two experiments. While none of the three treat- 
ments affected the sucrose content of the cane in 
the second experiment, in tho first experiment a 
significant lowering of the yield ot sugar per ton of 
cane resulted both from applications of sulphate of 
ammonia and interculture with peanuts. Tho 
respective yields of sugar per ton of cane for the 
control, ammonium sulphate, peanut and soy bean 
were (in piculs) in the first experiment 1*44, 1*22, 
1*02 and 1*33, and in the second experiment 1*49, 
1*61, 1*71 and 1*46. 

Details are not given from which it would be 
possible to draw up a balance sheet of tho result. 
Against tho lower yield of sugar must be placed the 
additional income from the produce derived from 
the leguminous crop. The yields of peanut ranged 
in the first experiments from 26*48 to 16*36 cavans 
per hectare, with an average of 21*71 cavans (1 cavan 
= 76 quarts at 3*26 pesos per cavan) and of soy 
bean 6*36 to 3*21 cavans, with an average of 3*87 
cavans (at 12*60 pesos). In the second experiment 
the average yield of peanuts was 23*66 cavans, but 
the yield of soy beans fell to 1*78 cavans. These 
yields are considerably below those obtained from 
pure cultures of these legumes. 

H. M. L. 


^ Gompftrattve fifteoU of Soy Boan and Peanut planted with Sugar Cane and Airitnonium Sulphate Pert ilizer upon the 
Yield 0 Cane.'* V. C. iima and J. P TuNasiNO. Philippine Agric,, 1940, 29, p. 20. 
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The Chlorotic Streak Disease of Sugar Cane* 


The first report of the disease for which the name, 
chlorotic streak, was adopted at the 1932 Congress 
of the International Society of Sugar Cane Tech- 
nologists, was made by Mabtin in 1930 from observa- 
tions in 1929. This report referred to POJ 36 cane 
on the Olaa Sugar Company’s estate in Hawaii, and 
he recognized the similarity of the disease with that 
observed by Wilbbink in Java and there termed 
Pourth Disease. Since then the disease has been 
identified in Puerto Rico, Queensland, Mauritius and 
Louisiana. 

As the name implies, the characteristic symptom 
is the presence of one or more yellowish streaks on 
the leaves, following the veins but rarely extending 
into the sheath. These streaks are typically diffuse 
in outline and are. thus, readily distinguished from 
the sharply defined lines of leaf scald. Where several 
streaks occur on the leaf, necrotic areas may be 
found. Other symptoms are red discoloration of the 
vascular bundles at the nodes and a more or less 
evident depression of growth. The occurrence of 
the disease, at least ip its more serious manifestation, 
is limited to the wetter districts. There is consider- 
able difference in varietal susceptibility and the 
planting of diseased cuttings even of susceptible 
varieties in dry localities is followed by a temporary 
appearance of mild symptoms. Under these con- 
ditions transmission of the disease does not appear 
to occur. 

Prom the commercial aspect the important fact 
emerged that, while the disease is transmitted by 
cane cuttings, an almost complete control was 
obtained by treating the cuttings in water at 62®C. 
for 20 minutes. Many facts, such as the contracting 
of the disease by a number of new hybrid seedlings 
annually, ho\>^ever, indicate only too clearly that 
some other method of transmission exists. 

The early discovery of a practical means of control 
in tlie hot-water treatment is, perhaps, the reason 
for the obscurity which hangs about the true nature 
of the disease. Recent investigations in Hawaii, 
however, suggest that it is due to a Chytrid, one of 
a group of obscure and primitive fungi classified 
among the Phycomycetes, and are described by 
C. W. Carpentbb.i 

All the earlier efforts to, trace a causative organism 
failed. Not only was none of the isolated organisms 
found to be capable of re-infection, but all attempts 
at the direct or indirect transmission of the disease 
failed ; even contact planting in the presence of 
numerous potential vector insects failed. These 
failures led to a more detailed study of the necrotic 
tissues, and here peculiar spherical spores, similar 
to those previously reported from diseased tissues 
but of which the significance was not then recognized, 
were found which could only be grown in culture in 


association with bacteria. These cultures yielded a 
primitive fungus with amoeboid stages, which is 
suspected, but not yet proved, to be related to the 
Chytrid referred to above. 

The claim of the organism here considered tenta- 
tively to be a Chytrid is that it entirely lacks a 
mycelial stage. In its most conspicuous form it is 
observed as dense black spheres scattered within the 
cells of the parenchyma and often taking the shape 
of the cells within which they lie. Smaller spheres 
are hyaline or grey. Their escape from earlier obser- 
vation appears to be due to their localization along 
longitudinal lines. The observations made on these 
bodies show a strong similarity to the Physoderma 
disease of maize (P. zeae maydis). Numerous stages 
in the development of the organism are described 
and illustrated, but these have not yet been linked 
up to form a connected life history. 

The certain similarity borne by the organism to 
the Physoderma of maize suggests a comjMirison 
between the two not confined to the morphological 
aspect. In both the more important Jactors con- 
trolling the disease ara humidity and tempers turo. 
In the case of maize, infection takes place in those 
parts of the leaf, leaf sheaths and culms so protected 
from sun and wind that rain-water remains for 
protracted periods. The disease is most common, 
therefore, in low-lying wet areas where the atmos- 
phere is moist and the water remains in the sheath 
sufficiently long for spores to develop. These are 
the conditions which are found to favour streak * 
disease in the cane, though the system of vegetative 
propagation adopted with it makes the canc set the 
most important means of distribution. 

Another feature of the disease may be referred to ; 
it is the occurrence of yellow or rod gum deposits in 
the conducting vessels especially at the nodes. 
Though these deposits may plug the vessels, their 
occurrence is not sufficient to explain the streaking 
of the leaf. There ajipears to be an association of 
the plasmodial bodies and small spheres of the 
presumed Chytrid with the chloroplasts which would 
more probably account for the phenomenon of 
streaking. Clearly a good deal of further work is 
required before the situatioq, with regard to this 
disease is fully cleared up. 

H. M. L. 

Java Shipmbnts, — A Java correspondent of Willett & 
Gray, of New York, in the course of detailing the very 
poor shipments of Java sugar during August last, stated 
that shipments to the U.K. had been delayed by lack 
of availimle tonnage. ‘Tt cannot be denied that steamers 
suffer from big delays. However, they do arrive at 
destination, and that*s the main thing. We receive 
quite a number of periodicals from England; since the 
outbreak of war not one in the series is missing.*’ Which 
speaks for the ability of the British Navy to control 
the seas. 


1 SamiUm Plmier $* Record ^ 1040, 44, p. 19. 
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Agricultural Progress in British Guiana* 


“That is a good report,” a friend once remarked 
as he balanced a somewhat bulky official document 
in his hand, feeling the weight, without opening the 
cover. This remark is quoted as it has its ai^plication 
to reviews of such literature. Most reviewers probably 
feel that some relation should exist between the 
length of a review and the importance of the context 
or, at least, that his readers will subconsciously 
draw such an association. But the matter is not so 
simple. Beports are of two kinds ; one, by the 
novelty of the ideas developed, may be worthy of 
extended review though characterized by brevity. 
The other is represented by an interim report showing 
the progressive steps in a concerted attack on a 
particular problem. The one may appeal, owing to 
the novelty of the ideas, to the general public ; 
the other only to the limited public interested in 
the particular subject. 

These reflections have come to the mind with the 
successive numbers of the reports of which that now 
to be passed under review is the latest.^ It is a 
report of the latter kind ; a progress report dealing 
with investigations of great local importance of 
which, however, tho basic problem and the general 
lines of approach to that problem have been laid 
down (and reviewed) in previous reports during a 
number of years. It is es.sentially a case whore, if 
repetition is to be avoided, a review can not be 
taken as a measure either of the intrinsic value to 
the community primarily concerned or of the industry 
of the investigators. To gain an insight into the 
scheme of the investigations recorded, a study of 
previous reviews is indicated. 

The Report follows tho lines of previous reports 
and falls into the two major natural sections based 
on the accepted methods for securing an increased 
return of sugai — variety and manurial trials. Tlie 
former fall into three sections according to whether 
the trials cover plant canes only, two crops, or three 
or more crops, and thus gradually bring into the 
picture new canes as these become available ; the 
latter deal separately with the effects of fertilizers 
supplying nitrogen, phosphorus, potassium, calcium 
and manganese on the major soil divisions found in 
the territory, and a concluding section summarizes 
the present position of the industry in these two 
respects. The main feature of the season as influencing 
the results was a very severe and prolonged drought 
from October to April ; in fact, in none of tho twelve 
months July to June did the rainfall reach the 
average for the corresponding month (1921/1939), 
and the annual deficit for the year was no less than 
46-3 in. (48‘06in. against the average 94*36 in.), 

Vabibty Trials. 

In all, these trials number 39 and were conducted 
largely on plantation lands. Those in which crops 
np to second ratoons were included naturally contain 


the earlier raised and more nearly fully tested 
varieties. In these tests the standard for comparison 
was POJ 2878. The more promising varieties as 
indicated by those tests are ; — 

D 419/33 (Co 281 X Diamond 10). — ^The number 
of tests (three plai.t, two first ratoon and one second 
ratoon (!rops) is, perliaps, few ; but throughout both 
tomiage and (piality have been highly satisfactory. 
Nurseries are being established for its propagation. 
The average of tlio station yields in all cases exceeds 
those of tho standard, tho sum of the three crops 
is 32 per cent, above the standard. 

Co 213. — “This cane has been fully tested and has 
given 4 per cent, more than POJ 2878. But it is 
as ratoons that it has the siq/orionty and it is 
probable that this superiority will become more 
marked in a four or five crop cycle. It is ready 
for extensive commercial trials. 

D 49/30 (D 625), — This cone is fully tested and 
over the whole Colony ecpiels Diamond 10 (97*3 per 
cent, on the standaid). In ceitain areas, however, 
it is superior to Diomond 10 and it is of high quality. 
All the above figures, as well as the succeeding, refer 
to yield of sucrose. 

Of tile trials in which two crops only liave been 
reaped, tlie most promising canes are : — 

D 552/33 (D 219/30 X Diamond 10). — ^Tliis cane has 
yielded 23 7 per cent, more than tlie standard in 
spite of a poorer juice. 

D 166/34 (POJ 2878 X Sorghum). — This cane has 
yielded heavy tonnages with good quality juice. Its 
superiority of 9*19 per cent, results from the plant 
crop. It has reached the nursery stage and is here 
reported as very encouraging. Multiplication in 
nurseries is being pushed ahead. 

In the trials of j^lant canes only, five varieties 
surpassed the standard, but, in all cases, tho trial 
was limited to a single experiment. Of these five 
two appear especially promising : — 

D 169/34.— This cane heads the list with 31*67 
per cent, increase on the standard. Co 419, a thick 
cane which has shown high field merit in the Station’s 
nurseries, exceeded the standard by 13*55 j[>er cent. 
It is closely followed by D 70/34 (increase 12*16 
per cent.). 

These figures are based on the sum of all experi- 
ments. It does not follow that they are a real 
indication of tho value of tho various varieties to 
^the Colony. The soil characteristics vary markedly 
from region to region, and, with the well-known 
partiality of varieties for different types of soil, there 
can be little doubt that the ultimate solution of the 
problem of maximum production will be found in a 
number of varieties. Already indications of this are 
to be found in the Report. With the progress of 
the experiments this regional localization of varieties 
is likely to assume a growing importance. 


1 Quiem Dept, 4g/ic,i Saqar Dull, 9 ; Field BaepU. with Sugar Cane 9 ; The Variety and FertUieer PotUUm of the Sugar Induary 6 , 1940 . 
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Manubial Tbials. 

That variety trials have an interest not limited to 
the particular country in which they are made is 
sufficiently indicated by the frequency with which 
varieties produced in one country have been trans- 
jiorted to other countries and there introduced into 
commercial cultivation. Many instances could be 
mentioned, and in POJ 2878 and several of the Co 
varieties examples are to be found in the Report 
under review. Manurial trials do not, generally, have 
the same extended interest ; the peculiar combina- 
tion of climate and soil is a very local phenomenon. 
In particular are the soil conditions of British Guiana 
almost unique. The broad outline of the manurial 
problem has been defined in earlier Reports, and the 
present Rejiort is concerned mainly with the filling 
in of the less spectacular detail. The subject will be 
dismissed, therefore, comparatively briefly. 

Tho general effect of sulphate of ammonia as a 
source of nitrogen is an adverse one on the sucrose 
content, a decdine in quality, however, which docs 
not offset the increase in tonnage. On front land 
2 cwt. for plant cnnos and 4 cwt. for ratoons was 
recommended. It appears, however, that larger 
applications are, in some cases, profitable. This 


applies particularly to the ratoon application which, 
at pre-war prices, may be raised to 5 cwt, with profit. 
Local conditions determine the optimum dose which, 
again, may vary with the changes of price under 
war conditions. For pegassy clay applications of 
6 cwt. accompanied by a ton of limestone to offset 
the acidifying effects is confirmed as the optimum. 
Results with nitrochalk, nicifos and nitrate of soda 
approximate closely with those of sulphate of 
ammonia when a])plied at their nitrogen equivalents. 

Nearly all the trials with phosphates showed no 
response ; in some cases even deterioration in the 
quality of the cane resulted. The same remark 
applies to dressings of both potash and lime, though 
in the case of potash, the response, if any, was 
generally beneficial. In one c.ase with lime a response 
of 3*72 tons cane was obtained. 

The concluding section gives a survey of the 
varietal and fertilizer positions of the industry. 
POJ 2878 occupies 67*6 per cent, of the total area 
and Diamond 10 37*1 per cent., the latter thus 
allowing a decline from its peak in 1939 (43*6 per 
cent.). D 626 has dropped from 62‘6 per cent, in 
1934 to 2*8 per cent, of the area under c|ine. 

H. M. L. 


The Storage of Raw Sugar.* 

By J. H* WEBSTER, Racecourse Co-operative Sugar Mill, Queensland. 


The Hygboscopicity of Raw Sugab. 

As raw sugars are known to be hygroscopic, it is 
probable that the psychrometric conditions of the 
Atmosphere in contact with the crystals may bo 
largely responsible for such behaviour. Accordingly, 
some 24 sugars from all Queensland districts were 
exposed to atmospheres of definite humidities and 
temperatures in order to observe the manner in which 
the moisture content was influenced. 

Experimental Procedure . — ^The tost samples of sugar 
(approx. 6 grms.) were distributed uniformly over 
the bottoms of small aluminium dishes, which were 
placed in largo desiccators containing sulphuric acid 
of concentrations corresponding to three different 
relative humidities (43*26 per cent. H5SO4 = 60 per 
cent. r.h. ; 37*68 = 61*7 ; and 27*6 = 78*0). Tho 
lids of the desiccators were sealed, and the wholei^ 
completely immersed in an agitated, thermostatically 
controlled water-bath. 

Using the temperatures 31, 35 and 40^0., equili- 
brium was reached in some 60 hours, but an 
additional time of 12 hours was allowed as a safety 
margin. At the completion of each period, the 
sample dishes were removed from the desiccators, 


and, after tightly fitting their lids, were weighed to 
the nearest mgim. at room temperature. The same 
samples were used throughout the complete series of 
tests, and the experiments proceeded in the direction 
of increasing humidity. 

Finally, the test samples were dried and weighed, 
and the dry weight comimred with the original value 
to determine whether any loss had occurred due to 
deterioration. In several instances marked losses 
were found. All samples were analysed for polariza- 
tion, moistv^, ash and reducing sugar, other organic 
matter (o.o.m.) being found by difference. 

Discuesion of RemUs , — In general, ail the sugars 
exhibited similar behaviour, the moisture content 
increasing with both humidity and temperature, but 
the changes were not of the same order. Some 
showed relatively small increases, but with others 
the moisture increases were rapid. Sugars in the 
latter class ail had high reducing sugar content, the 
results being therefore tabulated on this basis (sed 
Table I), the moisture values being expressed as a 
percentage on dry substance. It is there clearly 
seen that reducing sugar has a very large influence 
on the hygroscopic properties of sugars. 


1 Part of TeehnUml CommmieotioH No, 6, Bureau of Sugar Saperiment Statiom, BrUbane, 
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Analytical data were examined statistically ; 
polarization, ash and colloids correlated with mcjisturo 
showed no significant relationship ; but reducing 
sugar and o.o.m. a very significant one. It was 
clear that the organic non-sucrose content of the 


When a sugar is in equilibrium with the surrounding 
atmosphere, the vapour pressure exerted by the 
moisture in the molasses film on the crystals is equal 
to the partial pressure of the water vapour in the 
atmosphere. At first sight it might bo thought that 


Table I. 


KouiMBBitTM Moisture Contents or Sugars at Different Relative Ri gidities and Temperatures. 


Or slnal. 

Per cent. 

50 per cent. Humidity. 

61 7 pcT cent. Humidi1\. 


78 per cent. Humidity. 

Grade. 

Moist. 

B.8. 

81”C. 

36“C. 

40^0. 

srv. 

35"C. 

40' C. 


Brc. 

36"C. 

40“0. 

A . 

0*47 . 

. 0 03 .. 

0 46 . 

. 061 . 

. 0-61 . 

. 0*76 . 

0-78 . . 

0-85 


1-60 

.. 2*33 

. 2*62 

AB . 

0*30 . 

. 013 .. 

0-30 . 

. 0 32 . 

. 0*34 . 

. 0*48 . 

0‘51 .. 

0*63 


M2 

.. 1*66 

. 201 

B . 

0*22 . 

. 016 .. 

0-18 . 

. 0*24 . 

. 0-26 . 

. 0*38 . 

0-48 . . 

0-71 


0*81 

.. 102 

. 104 

A . 

0*22 . 

. 016 .. 

0-28 . 

. 0-28 . 

. 0-31 . 

. 0*63 . 

0-6() . . 

0-67 


1 45 

.. 2*12 

. 2*94 

B . 

0-48 . 

. 017 .. 

0*62 . 

. 0-63 . 

. 0-69 . 

. 0*82 . 

0 87 . . 

1-00 


2*02 

.. 313 

. 3*62 

B . 

0-28 . 

. 0-18 .. 

0*30 . 

. 0-32 . 

. 0-36 . 

. 0*62 . 

0*65 . . 

0*77 


1-.56 

.. 2*61 

. 3*11 

A . 

0-36 . 

. 0-19 .. 

0*32 . 

. 0-37 . 

. 0-42 . 

. 0*50 . 

0*53 .. 

0-58 


0*93 

.. M6 

. 1*46 

AB . 

0*36 . 

. 0-20 .. 

0-33 . 

. 0-38 . 

0-43 . 

. 0*53 . 

0-53 . . 

0-64 


0-84 

.. 1*08 

. 1*15 

B . 

0*30 . 

. 0-20 . . 

0-31 . 

. 0-33 . 

. 0-34 . 

. 0-58 . 

0*67 . . 

0-79 


M5 

. . 1*26 

. 1*46 

A . 

0*56 . 

. 0-22 .. 

0-63 . 

. 0-58 . 

. 0*63 . 

. 0-84 . 

0*89 . . 

107 


1*41 

. . 1-68 

. 1*94 

AB . 

018 . 

. 0-22 .. 

016 . 

. 0-20 . 

. 0-29 . 

. 0*5> . 

o-5r, .. 

0-62 


102 

.. 1*53 

. 2*42 

A . 

0-43 . 

. 0-24 . . 

0-77 . 

. 0-82 . 

. 0-86 . 

1*06 . 

1*20 .. 

1*25 


1-60 

.. 1*86 

. 2*03 

A . 

0*44 . 

. 0-26 ,. 

0-40 . 

. 0-44 . 

. 0-49 . 

. 0*63 . 

0*62 . . 

0*64 


M8 

.. 1-40 . 

. 1*58 

B . 

0-41 . 

. 0*26 . . 

0-40 . 

. 0-43 . 

. 0-56 . 

. 0*82 . 

(>•83 . . 

0*90 


1-95 

. . 2*82 . 

. 3*42 

AB . 

0-41 . 

. 0*28 . . 

0-36 . 

. 0-40 . 

. 0-60 . 

. 0*76 . 

0*82 . . 

0 87 


1-37 

.. 1-66 . 

. 1*80 

B . 

034 . 

. 0-30 .. 

0-28 . 

. 0-36 . 

. 0-36 . 

. 0*48 . 

0-49 . . 

0-52 


0*92 

. . 106 . 

. 1*21 

A . 

0-36 . 

. 0-32 .. 

0-43 . 

. 0-46 . 

. 0 48 . 

. 0*76 . 

0*75 . . 

0-93 


1*80 

. . 2*90 . 

. 3*91 

B . 

0-38 . 

. 0-68 ., 

0-34 . 

. 0*43 . 

. 0-52 . 

. 1*27 . 

1-32 .. 

2-0() 


2*38 

.. 3*39 . 

. 4*70 

A . 

0-36 . 

. 0*73 .. 

0*40 . 

. 0-51 . 

. 0 72 . 

1*36 . 

I 35 . . 

1*65 


27 3 

.. 3*95 . 

. 6*14 

AB . 

0-72 . 

. 0-78 .. 

0‘60 . 

. 0-62 . 

. 0-61 . 

0*96 . 

1*33 .. 

1*35 


1*95 

. . 2*29 . 

. 3*88 

AB . 

0-63 . 

. 106 .. 

0-61 . 

. 0*66 . 

. 0-96 . 

218 . 

2*18 . . 

3*00 


4-60 

.. 6*18 . 

. 8*79 

B . 

0-91 . 

. M6 .. 

M6 . 

. 1-22 . 

. 1*69 . 

3*02 . 

3*05 . 

4-00 


5-31 

.. 7*07 . 

. 8*83 

B . 

1-40 . 

. 1-44 .. 

1*20 . 

. MO . 

. 1*27 . 

2*52 . 

2*62 . . 

300 


3*57 

.. 3*90 . 

. 5*46 

B . 

0-84 . 

. 1-76 ., 

105 . 

. 1-20 . 

. 1*50 . 

3*15 . 

3*15 . . 

4*00 


6-72 

. . 1185 . 

. 15*77 


Table II. 

Averaged Moisture Content or Sugars at Different Humidities, Temperatures and Reducing 

Sugar Content. 


Beduced Sugar per cent. 50 per cent. Humidity. 
Group. Bange. Average. sriL 35^0. 40‘’C. 

I 0*03 to 0-20 .. 0 16 ,. 0*33 .. 0-36 .. (KIO 

II 0*22 to 0-32 ,. 0-24 .. 0-42 .. 0 46 .. 0-6:i 

III 0*68 to 0-78 . . 0-73 . . 0-42 . . 0-49 . . 0-62 

IV 106 to 1 76 .. 1-36 .. 1 00 .. 1 04 .. 1-36 


raw sugar governs equilibriiun moisture content in 
contact with air of a given relative humidity, reducing 
sugar being by far the most important individual 
constituent. To illustrate the combined influence of 
humidity, temperature and reducing sugar on the 
moisture content of the raw sugars, the results of 
the tests on the 24 samples are grouped into four 
classes according to reducing sugar content, the 
averaged results for each group being given in 
Table H. 

In Pig. 1 the moisture content of the sugars in 
each group has been plotted against relative humidity 
for the three temperatures, giving a very striking 
illustration of the rapidity with which moistiu*© 
increases with hiunidity and temperature when the 
reducing sugar content is high. With low values of 
this constituent the change is but small. 


61-7 per cent Humidity. 

78 pe 

cent. Humidity. 

31°C. 


40X\ 

31°C. 

85“C. 

40°C. 

0*55 . 

. 0 61 . 

. 0-72 . 

. 1-24 

. . 1*75 . 

. 210 

0*72 . 

. 0 77 . 

. 0-85 . 

. 1*43 

. . 1*91 . 

. 2*33 

M9 . 

. 1-33 . 

. 1*67 . 

. 2-35 

. . 3*21 . 

. 4*91 

2*72 . 

. 2'76 . 

. 3-50 . 

. 5 05 

. . 7-26 . 

. 9-71 


for a given sugar the moisture content would be 
constant for a given vapour pressure, independent of 
temperature. This is not the case, as the equilibrium 
moisture at a given vapour pressure is a function of 
temperature (or relative humidity, since, for a given 
vapour pressure, temperature fixes t he humidity and 
vice versa). 

This behaviour is simply explained by the fact 
that the moisture in the sugar film exists as part of 
a solution and not in the free state. Now the higher 
the relative humidity, the lower is the temperature 
for a given partial pressure of water vapour, and 
hence the lower is the temperature of the liquid film 
in equilibrium with it. Thus, in order that the 
vapour pressure of the film at the lowar temperature 
may equal the partial pressure, it follows that the 
concentration of the film must be reduced, i.e,, the 
moisture content is increased. 
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Deterioeation of Sugar. 

Of the sugars examined, several had definitely 
deteriorated to a certain extent prior to the com- 
mencement of the tests, although the dilution 
indicators were not excessively high ; it is very 
probable that when origin? lly placed in the tins they 



Fig. 1. 

had 1 igh D.I. values. Decomposition had proceeded, 
but with the consequent reduction in polarization 
the values of the D.I. wore sufficiently low when the 
tins were opened to be regarded as safe. In tho 
course of the equilibrium tests, the samples of these 
sugars had lost a considerable })roportion of their 
dry weight, as indicated by tho results in Table ITI. 

Table HI. 

Compositions op Sugars which Deteriorated 
DURING Tests. 

r Original Values. ^ Per cent. loss Original 

Reducing Dilution of Dry Signs of 

Moisture. Sugars. Indicator. Substance. Deterioration. 

1*40 . . 1'44 . . 42*8 . . 6-4 . . Very evident 

0*84 .. 1*75 .. 31*0 .. 3*9 .. Very evident 

0-72 .. 0-78 ,. 40 1 .. 2-6 .. Evident 

0-91 .. M6 ,. 37-3 .. 2*2 ,. Evident 

0-53 .. 106 .. 24 1 .. Nil .. Nil 

The sugars represented in this table had the 
highest reducing sugar content, and it is interesting 
to note that the one witl^ the lowest moistuie content 
showed no deterioration. None of the other sugars 
deteriorated, and all had relatively low moisture 
contents, and so comparatively low values for the 
D.I. The bulk samples of the sugars were kept in 
the closed tins after the small samples for the 
equilibrium tests had been withdrawn, Those which 
had shown signs of deterioration were again analysed 
for poL and moisture 10 weeks after the original 
analyses were mads, the results showing the com- 
position of the bulk samples had changed slightly. 


The extent of this deterioration was considerably 
less than that which must have occurred in the test 
sainples. This relative behaviour suggests that tho 
storage of sugar in sealed containers will confine the 
deterioration within certain limits, whereas exposure 
of the sugar to conditions whereby moisture may be 
absorbed will lead eventually to complete destruction 
of the sugar. This phenomenon was noted by 
Browne^ who found that at tho point of automatic 
cessation of deterioration the sugars had factors fo 
safety of approximately 0*26 (D.I., 33*3). 

The explanation put forward by Browne, and 
endorsed by Owen,® lies rather in the reduction of 
the sucrose content of the molasses film than in the 
auto-intoxication of the micro-organisms involved. 
A careful examination of these sugars after the above- 
mentioned analyses had been made revealed the 
almost entire absence of organisms, suggesting that 
any which had been present originally had failed to 
survive the conditions developed within the storage 
this. Whatever bo the explanation, there still 
remains the fact that the storage of sugar under 
sealed conditions limits the degree of deterioration 
possible, and so is a matter of considorable^importance 

Conditions for Storage. 

On plotting r.h. figures against D.I. values corres- 
ponding to several of the average equilibrium moisture 
contents of the sugars grouped in Table II, it was 
at once clear that the D.I. varies with both tempera- 
ture and humidity, and only at the lowest tem- 
fieratures and humidities employed in the tests did 
values below 33 occur. These results are contrary 
to the findings of Thiemb,® who st-atosthat raw sugars 
with fl-re also in equilibrium with 

From /the expa* obtained in this investigation, it 
is seen ttinc^ a satisfactory initial D.I. is no guarantee 
that sugar will not deteriorate during storage* The 
satisfactory value must be maintained throughout 
the entire storage period, and to achieve this certain 
important factors must receive due attention. Where 
reducing contents are high and hot humid weather 
is expi&rienced more rigid control is necessary than 
elsewhere. 

Briefly, the solution of the problem appears to lie 
simply in the maintenance of low humidity and 
temperature conditions in contact with the sugar, in 
other words, warehouses should be maintained dry 
and cool. Installation of air-conditioning plants calls 
for considerable financial outlay, both in initial and in 
running costs. Fortunately satisfactory conditions 
may be achieved automatically in practice by : (1) 
providing sealed storage conditions, and (2) by 
controlling operations during the drying and bagging 
stages to yield a cool sugar of low D.I. When sucli 
a sugar is stored m a closed room, the atmosphere 


1 Za. 54, p. 281. 2 Zouitjona ZwMrfin No. 162. 3 1984, I, p 167 ; 18 J ., 1084,. . p. 102, 
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will gradually oorne to equilibrium with the moisture 
in the sugar. 

Provided that the volume of air in the room is 
not large in relation to the quantity of sugar stored 
this adjustment of conditions will cause very little 
alteration in the moisture content of the sugar, even 
though a largo change in humidity is involved. For 
example, 1 ton of sugar can reduce the r.h. of 030 
cub. ft. of air at 90°F. from 90 to 40 j>v^r c.ent. for 
an increase of only 0*01 per cent, in the moisture 
content of the sugar. Since 1 ton of sugar occupies 
a volume of approximately 40 cub. ft., of which 
some 17 cub. ft. is represented by air -filled voids, 
it follows that provided at least 5 to 6 per cent, of 
the volume of the storage space is occupied by sugar 
and that moist atmosphere may not enter, the 
Inimidity of the atmosphere in the room will come 
to ocpiilibrium with the sugar without appreciable 
change in the moisture content of the sugar. This 
fact is fully appreciated in tropical countries as 
Java^ and the Philippines.® where sugar has been 
successfully stored in sealed warehouses over very 
long jieriods. 

In considering such a requirement, one naturally 
asks : Would not moisture impervious containers 
jirovo the best solution to the problem ? The 
answer is an emphatic affirmative, })rovided that 
such containers could bo obtained economically. 
Obviously the use of paper sacks would introduce 
handling difficulties, and for this reason smaller 
sacks w'ould probal)ly bo necessary. Gkkhligs® 
carried out a series of tests m which rubberized 
paper liners were fitted to ordinary sacks, but foimd 
these to afford no jirotection to the sugar. Aijparently 
the water -proofing medium was not satisfactory, or 
else the method of closing the sacks was not proof 
against the ingress of moisture to the sugar. 

There is little doubt, however, that satisfactory 
materials could be found, but their cost w'ould 
certainly bo greater than that of the present bag.s. 
This extra cost would prohibit their use ; e.g.. Id. 
per bag for an output of 24,000 tons per year would 
bo £1,400. When this sum is compared with tliat 
required to recondition the iiresent sugar room or 
oven to build entirely new ones it is clear that the 
main obstacles in the way of impervious containers 
are economic ones. 

It appea,rs, therefore, that the most satisfactory 
measures to adopt are those directed to the correction 
of the faults in the present sugar stores, and in this 
respect the requirements enimierated by the Philip- 
pine Committee^ may be considered as ideal. One 
of these requirements states that the stores should 
be maintained warm, whereas the results of this 


investigation point to low temperatures as being 
more satisfactory. 

This apparent anomaly is readily explained by the 
fact that when during the night temperatures fall 
considerably the dew point may be reached in the 
atmosphere in contact with the roof inside the store, 
resulting in condensation and possible damage to the 
sugar as the result of drips. Therefore the minimum 
tempei’ature in the store should be maintained higher 
than the dew ])oint of the atmosphere in the store. 
In other words, during the night a temperature from 
70 to SO^'F. should be maintained. Alternatively, an 
insulated lining to the roof of the store should be 
provided, so as to prevent the atmosphere of the 
store coming in contact with the cold roof and so 
3liminatc condensation. If such precautions were 
taken, it is felt that losses through deterioration in 
storage would almost entirely disappear. 

Hardening of Sugar . — Under certain conditions raw 
sugar may sot in the bags to a solid mass, and so 
cause handling difficulties resulting m monetary loss. 
Investigators of this phenomenon conclude® that any 
raw sugar will harden if exjiosed to certain con- 
ditions, i.e., hardening is not an inherent feature of 
the sugar, but the result of a coiiibination of circum- 
stanees. Holven® probably gives the correct explana- 
tion when ho states that the molasses film surrounding 
the crystals is a saturated solution, which sets on 
cooling or evaporation, and so cements the crystals 
together. 


New Absolute Alcohol Process. 

In the advertising pages of this month’s Joubnal 
is annouiK^ed a new process for the jiroduction of 
absolute alcohol. It appears to offer distinct advan- 
tages to cane sugar lactoiies of any size for the 
utilization in an easy, economical and rcmimerative 
manner of their waste molasses and its conversion 
into alcohol motor fuel. 

It uses a plant which is capable of protlucing 
absolute alcohol direct from the fermented wash ; 
or 95 per cent alcohol can be converted into absolute 
alcohol without altering the existing still. The 
de-hydrating agent used is uninflammable end in- 
expensive, and can be continuously recoverable in a 
single stage. The whole of the plant is automatically 
controlled, and steam consumption costs are low. 

Further information can be obt ined from Messrs. 
Bennett, Sons & Sheabs, Ltd., 9-13, George Street, 
Manchester Square, London, W.l. There are no 
royalty charges foi the use of the process. 


1 1919, p. 543. 2 1932, p. 29. 

^ “Cano Sugar and its Manufacture.” H. C. Prinsbn Geebuos. (Nonnan Rodger, London). 1924. Page 281. 
4 1982, p. 29. s Reports of the Association of Hawaiian Sugar Technologists, 1929, p. 1. 

6 Hawaiian PMers* Record, 1929, p. l>23. 
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The Solubility of Sucrose*^ 

By G. VERHAAR- 


Early Work.—The iirst data to be properly worked 
out came from Scheibler® in 1872, who from results 
found experimentally at 0, 14 and 40°C. compiled 
the following table : — 

Table 1. 

- Temp. Sucrose, grams per Temp. Sucrose, grams per 
**0. 100 of solution. *’0. 100 of solution. 

0 .... 660 30 .... 69-8 

10 .... 66-6 40 .... 76-8 

20 67-0 60 82-7 

Thotigh sub-saturated .solutions were used, the.se 
values were later found to be too high. Later, 
Flottrens® also carried out determinations using 
nearly the same method as Scheibler, but above 
20®C. his results (see Table 8) are much lower. 

Herzjeld's Investigaticms.-- Emphasizing that the 
technique of previous workers was not to be recom- 
mended, Herzebli) in 1892 published the results 
of his very thorough determinations.® He pointed 
out that continuous stirring of the liquid, and the 
presence of an excess of crystals, were both necessary 
in order to reach the state of equilibrium. After 
being dried at 105°C. the refined sugar used had a 
polarization of 100*0°C. 

He approached the state of equilibrium at a certain 
temperature by the use of either sub -saturated or 
a supersaturated solution. In the tab^e below are 
summarized the values thus foimd experimentally, 
the last column giving the time during which the 
solution had been stirred at constant temperature 
to attain equilibrium. 


Table 2. 


Temp. Sucrose, gnus, per Equilibrium 
®C. 100 of Solution. reached from ; 

5*20 . . 66-17 . . Supersaturation 

19-16 . . 66-66 . . Subsaturation 

28-80 . . 68-31 . . Supersaturation 

49-63 . . 72-23 . . Supersaturation 

69-40 . . 74-33 . . Subsaturation 

99-46 . . 82-76 , . Subsaturation 


Time. 

2 hr. 46 min. 
2 hr. 26 min. 
1 hr. 10 min. 

1 hr. 45 min. 

2 hr. 0 min. 
2 hr. 0 min. 


It is strange that later, when others called 
Herzfeld's results into question, none directed 
attention to the time factor, whereas it is now 
known (and in fact appears from the writer’s own 
experiments) that sucrose solutions pass very slowly 
into equilibrium from the supersaturated state. 

Using the above values, Herzfbld compiled his 
well-known table by the interpolation of values from 
0 to 100*C., the formula calculated according to the 
method of least squares which expressed this solubility 
being the following : — 

S *= 64 1836 + 0*13477t -f 0-0006307t* 


On comparing values thus calculated from those 
actually found, the following differences are to be 


seen : — 


Table 3. 


Temp. *C. 

Found. 

6-20 . . 

66-17 

19-16 .. 

66-65 

28-80 . . 

68-31 

49-63 . . 

72-23 

59-40 . . 

74-33 

99-46 . . 

82-76 


Calculated. 

Dlfferenoe. 

64-90 

—0-27 

66-95 . . 

+0-30 

68-50 . . 

+ 0-19 

72-16 . . 

-0-07 

74-06 . . 

-0-27 

82-84 . . 

+0-08 


Interpolation Formulae. 


-Later investigators have 


thrown doubt on the accuracy of this interpolation 
formula. Thus, Horsin-D6on,® 10 years later, 
proposed an equation of quite another character to 
express the connexion between sucrose solubility 
and absolute temperature : — 



which attractively simple equation was subjected to 
a close examination by Scott-Macfie,® who proposed 
a yet simpler equation, viz. : — 

X = 0-21262/ + 3-99. 

However, although these equations give practically 
the same values, the difierences between their results 
and the figures of the Herzfeld table are so consider- 
able that neither of them can be regarded as an 
accurate expression of the solubility of sucrose. 
Moreover, these differences vary between one another 
(at least up to 80°C.), by from — 2*18 to +0-64. 

OrWe Formula, — Orth’ proceeded to compile a 
formula, but in a different way. He had noticed 
that the water content per 100 of sugar changed 
almost proportionally to the temperature, the basis 
of the calculation being the following figures from 
Herzfeld’s results, in which S « the weight of sugar 
in 100 grms. of the solution and E ~ the water 
content per 100 of sugar 

Table 4. 

Temp. ®C. : 6-2* 19-16* 28-8* 49-68* 69-4* 99-45* 

S 66-170 66-660 68-310 72-230 74-330 82-760 

E 63-445 60-038 46-391 38*447 34*536 20-831 


Assuming that the water content E increases in 
proportion to the fall of the temperature, then we 
can write : E = a(b — T), in which a and b are 
constants. By application of the method of least 
squares, one obtains the following values for a 
and b : — 

E « 0-86609 (167-97 — T). 

In order to examine the agreement of this equation 
with the actual figures, we substitute the values for 


1 Abridged from the Archief, 1940, 1, 
Refer aliio to 1940, pp. i 

4 ZtUseh. wr. R'ubmz., 1892, 42, p. 181. 


p. 825-384. this futiclo belag part of a student's thesis to be publUhed later in full. 
-24. 8 Reriehte, 187278, p. 843. « Campei mdui, 1878, 83, p. 160. 

6 J. du tuere, 1902. « Xo Suerwie Mbe, 1906, 88, p. 288. 


7 Auoe. OMm. Suer, J>m,, 1918, p. 94. 
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the solubility of sucbose. 


T of the tests in the above equation, and calculate 
S from : — 

10,000 

100 + E 

In the following table the results are given against 
I ; against II arc the direct results of the doter- 
minations; and against III appear the values 
obtained by Herzfeld’s empyiicel formula : — 
Table 6. 

Temp. “C. : 6 2“ IQ-IS" 28 8* 49 53* 69 4“ 99-45* 

I .. 64-83 66-98 68-66 72-20 74-07 82-80 

II . . 66-17 66-66 68-31 72-33 74-33 82-76 

III .. 64-90 66-96 68-60 72-16 74-06 82-83 

Comparison of the results obtained by the foi inula 
with the figures of Horzfeld’s solubility table make 
the agreement more striking, thus : — 


Table 6. 


Temp. 

Sucrose per 100 of Solution. 

Sucrose per 100 of Water 

*C. 

Calculated. 

Herzfeld. 

Calculated. 

Herzfeld. 

0 , 

. . 64-06 

.. 64-18 

.. 178-3 .. 

179-2 

20 

.. 67-12 

. . 67-09 

.. 204-1 .. 

203-9 

40 

. . 70-48 

. . 70-42 

. . 238-7 . . 

2.38-1 

60 

. . 74-19 

.. 74-18 

. . 287-5 . . 

287-3 

80 

. . 78-32 

. . 78-36 

.. 361-2 .. 

362-1 

100 

. . 82-93 

. . 82-97 

. . 485-8 . . 

487-2 


Therefore, the deviations are of no iniiiortance, 
and the equation gives results agreeing both with 
the actual determinations and with Horzfeld’s 
interpolation formula, S = the quantity of sugar 
per 100 of water (can easily be calculated from the 
above equation), E being still the grins, of water 
per 100 of svigar, and s = the grms. of sucrose per 
100 of solution : — 


Then E =- 



10,000 

X 100; and/S^ = ^ 

0-35609 


X 




167-97 “■ 157-97"— 

Thus, Herzfeld’s interpolation formula is now 
represented by a simpler equation, expr(?ssing the 
solubility equally well. As appears from Table 6 
above, the differences are practically equal, and 
cannot apparently be ascribed to experimental error. 
If one assumes the accuracy of a solubility deter- 
mination to bo 0-1 per cent., which should easily be 
attained, then the difierences would amount ti 0-1 
at most. But the differences in Table 6 are consider- 
ably greater than this. Orth’s formula can there- 
fore be regarded as an improvement on those pre- 
viously proposed. 

Later Determinations . — Gbxtbs and Nxtszbaum^ in 
1928 published a communication on the sucrose- 
water-SrO system, in which appeared the results of 
J3ew experiments on the solubility of sucrose, their 
results being in good agreement with Herzfeld’s 
values, which are given in the column headed H. 


^ Sucrose per 
Temp. per 100 

“C. Water. 

0 .. 179-4 .. 
26 . 212 3 . 

36 . . 227-9 . 
50 .. 260-3 . 


Table 7. 

Temp. 

H. oc. 

179-2 75 . 

. 211-6 90 . 

. 228-4 96 . 

. 260-4 100 . 


Sucrose per 


cent. i>er 100 
Water. 

H. 

339-3 .. 

339-9 

416-7 .. 

416-7 

. 448-2 .. 

448-2 

. 487-0 .. 

487-2 


Then (jiixjt^ in his* determinations found a good 
agreement with the figures of Herzfeld’s table at 
ternperaiures up to 60°C., but above that consider- 
able deviations. Recent determinations made, viz., 
those of D’Obazi,^ and Hrttby and Kasjanov,* 
are in the same direction. D’Orazi was able to 
confirm Hcrzfeld’s figures up to 50^, but above that 
found small deviations; Hruby and Kasjanov 
carried out determinations at 50 and 80®C., and 
also found agrt»ciment at 50 °C., but a rather great 
difference at 80“('., Herzfeld’s results being 78-36 
and Hruby and Kasjanov’s 78-86 per cent. 

Of what importance this difference is for the 
calculation of the sup(‘rsaturatioii coefficient appears 
from the following example. At 100®C. the ratio 
of sugar to water according to Herzfeld is 4-86 ; 
and according to Geut it is 6-40. Hence, a sugar 
solution having a coefficient of 5-0 is sub-saturated 
by 0-93 according to Grut, whereas this same 
solution is sujiersatu rated by 1-03 according to 
Hekzfeld. 


In the following table are summarized tha principal 
sugar solubility determinations that have been 
made so far 


Table 8. 


T( mp. 

SCHKIIJLKR 

Fldvuk.ns 

Hkrzkblb 

Crude and 
Kuszbaum 

Obut 

"C. 

(1872) 

(1870) 

(1892) 

(1928) 

(1937) 

0 

. 65-0 . 

64-7 . . 

64-18 . 

64-21 .. 



5 

. 65-2 . 

()5 0 .. 

64-87 . 

— 



10 

. 65-6 . 

65-5 . . 

05-58 . 





16 

. 66- 1 . 

66-0 . . 

66-33 . 





20 

. 67-0 . 

66-6 .. 

67-09 . 

— . . 

66-80 

25 

. 68-2 . 

67-2 .. 

67-89 . 

67-98 .. 

67-68 

,30 . 

. 69*8 . 

68-0 .. 

68-70 . 

— . . 

68-65 

35 . 

. 72-4 . 

68-8 .. 

69-65 . 

69-50 .. 

69-60 

40 . 

. 75-8 . 

69-7 .. 

70-42 

— . . 

70-44 

45 . 

. 79-2 . 

70-8 .. 

71-32 . 

— . . 

71-43 

50 . 

. 82-7 . 

71-8 .. 

72-25 . 

72-25 .. 

72-47 

65 . 

. — . 

72-8 .. 

73-20 . 

— . . 

73-46 

60 . 

. — . 

74 0 .. 

74-18 . 

— . . 

74-60 

65 . 

. — . 

75 0 .. 

76-18 . 

— . . 

75-64 

70 . 

. — . 

76-1 .. 

76-22 . 

— . . 

76-80 

75 . 

. — . 

77-2 .. 

77-27 . 

77-24 .. 

77-96 

80 . 

. — . 

78-3 .. 

78-36 . 



79-13 

85 . 

. — . 

79-5 .. 

79-46 . 

__ 



90 . 

. — . 

80-6 .. 

80-61 . 

80-61 .. 



95 . 

. — . 

81-6 .. 

81-77 . 

81-76 .. 



100 . 

. — - . . 

82-6 .. 

82-79 . 

82-96 

— 


Own Expenments . — In an investigation on the 
solubility of sucrose in water-acetone mixtures, the 
author had determined the solubility of sucrose in 
pure water at 30 ®C., and in the following three 


1 ZeUtoh. Elektroehm.f 1928, 34, 


? . 91. 2 ZnUfih. Zuckmnd. Cz^chmlm,^ 1937, 61, p. 345. 

ZeiUeh. Zwkerind, CzecMov., 1939, 63, p. 187 ; I.SJ., 1940, 


5 Ind. Sacchar. Ifni., 1938, 31, p. 401. 
p. 21. 
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ways : (A) from sub-satiirated solutions with coarse 
crystals as solid phase ; {B) likewise, but using fine 
crystals ; and (C) from super-saturated solutions by 
cooling. 

A description of the method and apparatus used 
will be given in a forthcoming publication, and only 
the results obtained will be stated hero. The deter- 
minations were can*ied out in triplicate at least, and 
mutual deviations were never greater tlian 0-1 per 
cent. The liquors were maintained in motion in the 
flasks for a minimum of 20 hours, and the following 


figures were obtained : — 

(A) 68*40 sucrose per 

(i?) 68*32 - 100 of the 

(C) 68*72 solution. 

From these results one can draw the following 

conclusions : (1) in reaching equilibrium the size o^ 
the crystal is not of importance provided that the 
liquid is maintained a suflicient time in motion ; 
and (2) at a temperature of 30°C. oven after 20 
hours’ stirring a supersaturated Solution will not 
have reached equilibrium. 


Furnace Investigations in Queensland, 1939 Season*' 

By G. H. JENKINS. 


Tests on Binoera Unit. 

In 1938 a largo boiler economizer unit was installed 
at Bingera mill, a detailed description ol which has 
been given by Stoward,* his principal data being 
reproduced below. Fig 1 herewith show.s the arrange- 
ment of furnaces, boiler and oconomizei. It will be 
observed that the economizer is of Green’s old typo 
with the flue gas Iravcu’sing the vortical tubes in a 
single pass without baffling, and that in the furnace 
separate and conveniently adjustable openings for 
the admission of top and secondary air are provided. 

Principal Dimensions op Bingera Boiler Unit. 


Boiler Heating Surface (maker's rating) . . 8,283 sq. ft. 

Grate Area (total of throe furnaces) 75 sq, ft. 

Ratio of Heating Surface to Grate Surface 110 

Furnace and Combustion Volume 2,387 cuD. ft. 

Heating Surface of Economizer (maker’s 

rating) 6,656 sq. ft. 

Ditto (tubes only) 6,233 sq. ft. 

Working Pressure of Boiler (gauge) 230 lbs. /sq. in 


Two tests, each of approximately 4 hours’ duration, 
were carried out with this boiler-economizer unit, 
and the results of the tests are given in the table. 
During Test 1 the evaj. oration rate was normal, wniJe 
Test 2 was made at a considerably higher rating in 
order to obtain some indication of the variation of 
efficiency with evaporation rate. 

Discussion of Results . — ^The output of 6*0 lbs. 
steam per sq. ft. per hour in Test 2 shows that a 
high rating is obtainable with a total induced <lraught 
of 1*6 in. water gauge, which result was confirmed 
during a visit of the Bureau engineers when an 
average rating somewhat higher was maintained for 
nearly 24 hours. The overall efficiency of the unit 
is high in both tests, the figure of nearly ^65 per 


cent, at the high rating of Test 2 being especially 
creditable, while at the lower rating in the first test 
the efficiency is nearly 2 units higher. 

* 

Heat Balance, complete boiler unit 

(per cent, gross cal. value) — Test No. I. Test No. 2. 

Efficiency 66*82 64*93 

Condensation loss 18*09 18*37 

Sensible heat loss 7*24 10*29 

Unburnt gas loss 1*33 1*84 

Unaccounted losses 6*52 4*57 


100*00 100*00 


Heat Balance, boiler only 

(per cent, gross cal. value) — 

Efficiency 61*66 58*94 

Condensation loss 18*09 18*37 

Sensible heat loss 11*71 16*65 

Unburnt gas loss 1*54 2*11 

Unaccounted loss 7*00 4*93 


100-00 100-00 


Duration of test, hours 4*16 3*07 

Evaporation, actual, Ibs./sq. ft./hour 

(maker’s rating of H.S.) 4*60 6*02 

Boiler gauge pressure, Ibs./sq. in 199 208 

Feed-water temp, entering economizer 

®F 216 213 

Feed-water temp, entering boiler, ®F. 293 306 

Moisture per cent, steam — 1*00 

Ratio dry steam/bagasse 2*89 2*76 

Bagasse : 

Per cent, pol 1*47 1*39 

Per cent, moisture 47*3 47*9 

Gross cal. value (Bh), B.T.U./lb. . . 4,366 4,317 

Quality factor, q 0*819 0*816 

Combustion rate, Ibs./sq. ft. grate 
area/hour 174 238 


1 Extracted from Technical Commnnieation So. 4 of 1040, Bureau of Sugar Experiment Stationa, Briehane. 
2 Proe, QuemeUmd Society of Sugar Cane Tech., 10th Coni., p. 05. 
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FURNACE INVESTIGATIONS IN QUEENSLAND 



Flue gas : 

% CO 2 = — leaving boiler .... 16*4 154) 

leaving economizer 12*6 13*7 

Unbunit = — leaving boiler. . . . 0-6 0*8 

leaving economiz(3r 0*4 U O 

% excess air — gas leaving boiler . . 23*6 27*4 

gas leaving ocon’er 60*5 47*7 

Temp, in furnace, ®F 1,450 1,360 

Temp, in combustion chamber, °F. 1,720 1,770 

Temp, leaving boiler, °F 461 572 

Temp, leaving economizer, 280 377 

Economizer performance : 

Heat gained by water in economizer 

(per cent, gross cal. value) 6-16 6-99 

Heat lost by flue gas in econo- 
mizer (per cent, gross cal. value) 4*47 5-36 

Apparent efficiency of economizer, 

percent 116 112 

Heat transmission, B.T.U./sq. ft. /hr. 441 697 

Heat transfer coefficient, B.T.U./sq. 

ft./hr.fF 4-1 3-3 

Draught, inches water : 

Furnace 0-4 0*6 

Back of boiler — 1*0 

Outlet from economizer 0*9 1*6 

Inspection of the heat balance shows that the 
high efficiency is due to the low sensible heat loss 
and low unaccounted losses, the former being 
achieved by good combustion work together with 
low final temperatures of flue gas. Considerable air 
leakage is in evidence, as shown by the large differ- 
ence in flue gas analyses before and after the 


economizer ; and combustion efficiency must be 
judged by the analyses of the gases leaving the 
boiler. Tliese figures indicate the low excess air 
percentages of 24 and 27 ])cr cent, respectively, but 
also show an a]:)preciablo loss in unburnt gas. 

Considering the low excess air and the high ratings, 
especially in Test 2, it is gratifying that the latter 
Joss is so small, since only in one instance in tests 
by the Bureau has conbilote combustion been 
obtained with such low excess air figures. Further, 
the presence of unbuint gas was indicated only for 
short intervals totalling perhaps one-quarter of the 
tost period in each ease. It must be concluded, 
however, that even with careful control of the air 
supply with the aid of the COg recorder, the present 
arrangement of the furnace and combustion chamber 
does not guarantee complete combustion at the low 
excess air percentages used. 

The COg percentage was fairly regular in each 
test. To achieve these results, close regulation of 
draught and top and secondary air was necessary, 
and it is possible that with routine control the 
combustion results obtained would be somewhat 
inferior. On the other hand, the unfavourable effect 
of intermittent hand feeding during the tests would 
to a great extent offset any improvement due to 
the closer attention given. 

The low values of final flue gas temperature are 
partly due to the air leakage occurring at the 
economizer. In the absence of such leakage, the 
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final temperatures would have been approximately 
920 and 400°F. respectively for the two tests. These 
are still low figures. Thus, good heat transfer is 
indicated in both cases ; and the low temperatures 
of the gases leaving the boiler show that this applies 
to the boiler as well as to the economizer. 

It is possible that the work of the economizer 
materially assisted heat transfer in the boiler, since, 
by reducing the sensible heat requirements of the 
vmter, the pre-heating of the feed would permit more 
rapid ebullition, conducive to higher heat transfer 
coefficients. Such a conclusion is consistent with 
the findings of the Queensland Committee on Fuel 
Economy, 1933, who concluded that the efficiency 
of a boiler is raised by 4 or 5 per cent, by admitting 
the feed water at steam temperature. 

A novel feature of this installation is the piovision 
of a cone or “spreader” of fire cement in each furnace, 
so placed that the entering bagasse strikes it and is 
to some extent spread laterally over the grate. Thus 
the fuel bed is of much more uniform thickness than 
is usual with a flat-grate. Consequently, combustion 
takes place over a large proportion of the grate area, 
and the air velocity through the burning fuel is lower 
than with the usual conical pile of bagasse. 

Besides being conducive to better combustion, this 
reduces the “fly ash” loss consequent on picking up 
fine particles of bagasse by high air velocities near 
the corners of the grate. Another advantage of t>ie 
spreader cones, according to the chief engineer 
(Mr. Stowabd) is that, duo to the smaller quantity 
of “green” fuel in the furnace, the time consumed 
in burning down preparatory to cleaning the fire is 
less than with the ordinary flat-grate. Hence the 
reduction of steaming capacity while cleaning 
is less. 

' The unaccounted losses of 6*6 and 4*6 per cent. 

are low in view of the large total surface of 
uninsulated brickwork exposed to the atmosphere. 
It must be concluded, therefore, that fly ash lo.sses 
are small, which is unusual for flat-grate furnaces 
working at a high rating and burning fine bagasse. 
Since the rate of combustion per sq. ft. of grate 
area is much higher than for any other tests 
conducted by the Bureau on flat-grate furnaces, 
the absence of high “fly ash” losses must be 
attributed to the effect of the spreader cones 
already discussed. 

The unaccounted losses are considerably lower in 
Test 2 than in Test 1, as would be expected from 
the effect of increased rating on radiation losses. 
In previous tests on other boilers,^ with increased 
rating the unaccounted losses increased, due to 
much higher fly ash loss. During the present tests, 
practically no smoke was visible at the stack. 


In both tests the unaccounted losses before the 
economizer are higher than those after it. This may 
be explained by delayed combustion occurring in the 
economizer, as suggested by the economizer figures. 
Such delayed combustion would mean that a portion 
of the heat which has not been liberated when the 
gases leave the boiler, and thus appears in unaccounted 
losses at that point, is recovered in the economizer, 
thus reducing the final loss. 

Economizer Results . — As calculated from the rise 
in temperature of tho feed water, the heat recovered 
by tho economizer was respectively 6*2 and 6*0 per 
cent, of the gross calorific value of tho bagasse for 
Tests 1 and 2 respectively. Those figures show that 
a substantial heat recovery was obtained by tho 
economizer, in spite of the low initial gas ternpera- 
tmes, the high feed water temperatures and the 
moderate heating surface of the economizer. 

The good heat recovery is due to the high heat 
transfer coefficients* obtained in tho economizer, that 
for Tetit 1 being greater than any of those for air 
preheaters in any previous tests, while the coefficient 
for Test 2 would probably have been still higher if 
the tubes had not been somewhat dirty on account 
of working without tho scrapers. * 

As already mentioned, considerable air leakage at 
tho economizer was disclosed, mainly at the holes 
through which pass tho chains actuating the soot 
scrapers of the economizer. The reduced leakage in 
Test 2, even with a higher draught, is explained by 
the fact that, prior to *H>iiis test, the scrapers were 
stopped and the openings partially sealed. The air 
leakage at the scraper chains is of con.siderablo 
magnitude and, even at that stage of the boiler 
system, has the undesirable effect of retarding heat 
transfer to the tubes and increasing sensible heat 
loss. It appears desirable to adopt some other means 
for cleaning the tubes, such as soot blowers. Modern 
gilled-tube types of economizer are specifically 
designed to keep the tubes clean mainly by using 
high gas velocities, assisted by tho occasional use of 
soot blowers. 

The high figures for apparent efficiency of the 
economizer suggest that considerable delayed com- 
bustion of solid or gaseous fuel occurred in this imit, 
as has been frequently observed with air heaters. 
It will also be observed that the unburnt gas loss 
shows a small but consistent drop between the two 
sampling points. The smaller quantity of unburnt 
gas after the economizer is evident — even when due 
allowance is made for air leakage — ^from a comparison 
of the two COa recorder cliarts. These results and 
those of the 1938 tests at Kalamia suggest that 
appreciably delayed combustion can take place in 
the later stages of the gas path, though there is no 
obvious fly ash loss at the chimney. 


1 Tecli. Comm. No. 8, Bur, Sugar Expi. Statimt, BrUhamt 1937. 

2 Ba8e4 on the maker’s ratins of heating surface, often considerably larger than effective heating slirfoees ; the maker’s 
figure for the economiser has also been useo lor the sake of uniformity. 
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Fuel Alcohol Production*^ 


By G. C. 

About 10 years ago the whole question of alcohol 
as a suitable addition product to gasolene centred 
around the practical success of processes for con- 
verting rectified spirits into anhydrous alcohol, using 
the Melle, Hiag, Drawinol and other processes, but 
in the Philippines the 96 to 96 per cent, alcohol 
(by volume) is denatured with 1 to 6 per cent, of 
gasol(‘ne and used direct. Adjustments rociuired in 
the <'ngine are stated to be as follows ; — 

1. Shimming u]) connecting rod hearings to give 
increased c.omjiression ; 

2. Installing metal floats in carburettors, and 
increasing the size of the jets ; and 

3. Altering the fuel pump tliaphragm to alcohol 
resistant material and installing adcfpiate screens 
on the fuel lines. 

It IS slated that many modern engines change over 
to alcohol Without any alteration at all. The Inter- 
national Harvester C^o. arc stated to have produced 
Hesselmaun enginiis for this purpose, using liquid 
injection, like a Diesel, and sjiark ignition. It is 
also jnleresting to note that tlie Medine Sugar Factory 
in Maurit ins runs its transport on such fuel. Waddelp 
reports that trials with gasolene and rectified alcohol 
showetl that 27 jier cent, more alcohol was required 
per unit of work, but with gasolene at 2s. Id. per 
gall, and alcohol at lid., it was obviously ei’onomical. 

It would appear, therefore, that there are two 
scJiools of thought : one, the production of 99*7 
alcoliol, and mixing with about 80 ])cr cent, of 
gasol(‘iie under legislation ; the other, the utilization 
of 90 to 100 }yor cent, of a lower grade alcohol with 
adjust inents to the engine. It should he noted that 
the <*oiintnos in whicli the latter method is in practice 
are trojiical and not semi-tropical to temperate, as 

tbo case in South Africa. 

The licich System, — A recent contributor to this 
journal suggested the conversion of selected factories 
into distiUerios. Apart from certain impractical 
points 111 such a scheme, reference was made to the 
Reich jirocess of using an evaporator in place of the 
main column of the alcohol still, thereby saving 
steam, while partially concentrating the slop or 
(hinder. Actually this idea was installed at Aunheim, 
California, eight or ten years ago, but was discontinued 
almost immediately and has not been worked since, 

Hr. Reich, however, at the distillery of the Penn- 
sylvania Sugar Co., is working on a now method, 
which is of particular interest for several reasons. 
He dilutes his molasses to about 60® Brix, filters 
them in centrifugals to remove the calcium sulphate 
and suspended matter present ; after fermentation 
the mash is again centrifuged, whereby all the yeast 
is removed and finds a ready sale ; the clear liquid 


DYMOND. 

is next distilled, and finally the slop or dunder is 
concentratied for disposal. 

This pi oc. ss has great merits, as it obviates the 
serious incrustations so common with sulphited 
molasses, simplifies concentration, and would ease 
the rocovei.>" ot glycerin from the concentrate. 

Dece^itralizaUoii . — A study of fuel alcohol produc- 
tion is usually confined to : tliii Government attitude 
and its loss of nwemie ; and the attitude of the 
oil comjianies. in actuahty, a sugar -alcohol pro- 
gramme goes fai d(-‘cper than sucli siinjilo economic 
factors. Tile author refers to non -centralization. 

Centralization of alcohol })roduction is simply the 
concentration of the molasses supply at one or two 
points and the final limitation of quantity to the 
amount oi molasses available. This jiroject is one 
ot elemental business and needs no further remarks. 

De<*entralization on the Brazilian model is of so 
far-reaehing a nature that the potentialities are 
generally overlooked. It means the production of 
sugar aiul alcohol at the sugar factory , and the obvious 
benefits are 

(1) Co-ordiiiat j(»n of operations under one organi- 
zation ; (2) (‘conomy in steam; (3) no railage on 
molasses ; (4) sniqilification of sugar production 
under a quota system ; and (5) the possibilities of 
producing com]>arativcly large quantities of fuel 
alcohol from surjilus cane (from raw juice, last mill 
JUKO, and low-grade products). 

Less obviovs factors. — In Hawaii, owing to the 
d(‘Velo]>mcnt of grab harvesting, which has resulted 
111 incredible amounts of mud, roots, trash and tops 
entering the mills, they liavo been forced to perfect 
mechanical cane cleaning devices. Then a survey of 
suggested metliods for slop divsposal in Brazil alone 
illustrates how this problem has exercised the brains 
of technical men and officials for many years. 

There is a link between the Hawaiian cane cleaning 
devices and ilunder disposal, viz., the work of Sir 
Albert Howard, and the increasing importance 
that is being attached to humus. From the cane 
cleaning devices there is an almost unlimited supply 
of dry vegetable matter and from the distillery slop, 
filter-cake and effluents of the sugar factory, there 
exists an active and valuable composting medium. 

llie difficulties and costs of composting in the 
field were summed up by the writer in a paper to 
the South African Sugar Technologists’ Association : 
“The trash is in one field ; the dung (if any) is at 
the stables ; the filter-cake or dunder is at the sugar 
factory or distillery ; the green material somewhere 
else, and the water anywhere or nowhere ; while 
the result may be required in quite a different 
place.” 


1 South African Sugar Journal, 1940, 24 , pp. 696-599 (here a little abridged). 
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In the scheme jjroposed, all these factors are 
combined at the factory with the result that ; 
(1) The cane (on reasonably flat lands) can be 
mechanically harvested by one of the simpler tyjies 
of machines. (2) Tops and trash can be loft on to 
suit the composting programme. (3) The disposal 
of filter-cake, molasses and effluents is achieved 
without nuisance, giving a valuable product for soil 
fertility. (4) The removal of the product would be 
conducted during the off-croj) as filter-cake is disposed 
of at. present. (6) The mills wouUl benefit by cleaner 
cane, while the growers could send in as much trasli 
as they liked. 

Cost Figures . — In order to determine the cost of 
alcohol jjroduction, certain basic data are absolutely 
necessary, viz. : (1) the quantity to be produced; 
and (2) the basic price of the raw material (cane 
and molasses). The reason why costs are frequently 
“up in the air” is that these fundamentals are not 
stated. 

If molasses only is being considered, then the 
problem resolves itself simply into the price of the 
raw material at a standard total suga^* content, with 
a tabulated increase for enrichment. Cbsts of trans- 
port, plant, etc., are calculated, and the cost of 
production easily determined. This is merely 
centralization, whether the distillery is located at a 
convenient sugar factory or not. 

When, however, as in the Australian filans, large 
quantities of alcohol are in view, then before any 
costs can be determined, both the quantity to be 
made and the basic price for cane must be agreed 
upon. It is obvious that as the ratio of cane to 
molasses increases, so the cost of alcohol per gallon 
will progressively increase. 

The Queensland plan^ lays down certain funda- 
mentals. An increased planting programme which 
will yield 400,000 tons of raw sugar material is 
envisaged, which, at the average price of sugar, is 
worth £13-15-3 per ton. This means that the price 
of distillery cane is based on the average price 
received for home consumption and export values. 
Further calculations are based on a yield of 140 
gallons of alcohol per ton of raw sugar, which figure 
appears extremely high. Thus : — 

Tons Theoretical Yield Tons 
Dextrose. of Alcohol. Alcohol. 

‘ 1 ton Sucrose « 1 0526 .. 51 1% .. 0-538 

At 90% (high) * Gallons Conservative 
Efficiency. of Figure 

Tons Alcohol. Alcohol. used. 

0-484 121 .. 114 

In some way the Australian figure may include 
the yield from ordinary process molasses, thereby 
bosotmg the total yield to 140 gallons. 

Prod/uetion in South Africa . — In this country the 
production of say 20,000,000 gallons of alcohol would 
mean that 110,190 tons of raw sugar material would 
have to be i»*ovided in the form of juice : — 

I 7.5.J., 1940, pp. S98-fS9. 


Galls. Alcohol* 


Amount available from molasses ...... 7,438,500 

To be found from surplus cane 12,561,500 

Total 20,000,000 


At 114 gallons of alcohol per ton of raw sucrose 
110,190 ions would bo required, which at 92 per 
cent, extraction ro].)resonts 119,770 tons of sucrose 
in cane, or 880,660 tons of cane at 13-6 per cent, 
sucrose. Based on the Australian method, the 
average price of sugar divided V>y the yield gives the 
cost jA^r gallon in terms of cane, which in Natal 
w^oiild be £10-19-0 -h 114 =- Is. 11-ld. 

Incidentally, this is practically the same figure as 
determined in Australia on a basis of £13-15-3 on a 
yield of 140 gallons. As the cost from molasses only 
is much lower, say 7d., the combined cost of 20 
million gallons would be Is. 5d. at the present price 
for cane. 

For comparison' on this basi.s, if the value of 
distillery raw sugar is £8 per ton, then the cost 
i-er gahon of alcohol w'ouhl bo la. 4-8d., and the 
combined cost from cane and molasses w'oiild bo 
Is l-6d per gellon To the.se figures mtlst be added 
the cost of manufacture at the sugar factory at 3d. 
(Au,straUan figuic 6d.) and say 2d. for transjKJrc and 
mixing charges, the final figiues therefore becoming : 

At Standard Cano Price — 

Australian . . . . 2s. 6-6d. per gallon* 

Natal Is. lOd. per gallon 

At £8 per ton — 

Natal, raw sucrose : Is, 6d. per gallon 

A better basis of estimation would apj)oar to be 
as follows. The yield of alcohol per ton of cane is 
known to range normally from 13 to 14 gallons — 
dependent on the total sugar content, the extraction 
and the efficiency. If 13*6 gallons is taken, then the 
cost of raw material per gallon ranges as follows 
with extreme cane prices - 

Price per ton Cont per gallon 

of (^e. Alcohol. 

lOs. Od 8-9d. 

13s. Od ll-55d. 

At these figures the cost of cane and molasses for 
producing 20 million gallons ot alcohol becomes 

Plus 5d. for 

Price per ton Cost per gallon manufacture, tnmsport 

Cane. Alcohol. and mixing. 

IDs. Od 8-19d Is. l-2d. 

13s. Od 9-90d Is. 2-9d. 

This method gives a cleft r view of the effect of 
the variables, and an easy means of substitution 
of other figures for any set of conditions. From the 
foregoing observations, conditions for an extended 
fuel alcohol programme would appear to be more 
favourable in South Africa than in Queensland. 


2 It la unknown whether this includes the yield from ordinary process molasseB. 
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Chemical Reports and Laboratory Methods. 


Estimation of Cane to Sugar Ratio. G. S. Mobebly. 

Proc, l^h Corigr. South African Sugar Tech. 

Assoc. t 1940, pp. 146-148. 

Operation of the provisions of national and inter- 
national agreements may necessitate a periodical 
estimation of the tonnage of cane which will be 
required to make the sugar quota. In 1938, C. L. 
Watbbs suggested that the cane to s\igar ratio for 
the season in South Africa might be estimated by 
averaging the ratios of the 9th, 10th and 1 1th weeks 
and then averaging this figure with the ratio for 
the week ending nearest to the 1st August.^ 

In 1936, Follett-Smith and J. E. Williams* 
directed attention to a value which they termed 
the Demerara Index (D.T.) for obtaining the quality 
ratio of cane, defining it as the sum of the sucrose 
|X'r cent, cane and the tons of cane per ton of sugar. 
This value was also refeiTe<l to by a (’ommitteo of 
the 1938 Congress of the International Society of 
Sugar Cano Technologists.* 

This figure remains fairly constant for any one 
factory, though it tends to decrease over a senes of 
yofirs as the manufacturing efficiency im[)roves, as 
figures from 1930 to 1938 show, and it was not very 
greatly affected by the unusual condit ions prevailing 
in the locust year of 1934. At present, for the 
South African factories it vanes from 21*8 to 22*8. 

The variation of the monthly to-date figure from 
the crop figure has Vioen recorded for nine factories 
in South Africa for five ytjars, and from these 46 
instances the moan variation and the standard 
variation from the me^ii liavo Ixien (jakailateil. From 
those figures the following formulae have been 
prepared for the estimation of the D.I. for the whole 
season at various times during the season, the final 
figure after the ^ sign representing the jirobable 
degree of accuracy at 19 to 1 odds. Then the tons 
of cane required to make a ton of sugar for the 
whole season are found by deducting the predicted 
sucrose per cent, cane from the estimated D.i. 

End of July Index — D.I. 4- t)-06 i 0-32 

End of August .... Index — D.T. -1 0*06 0-24 

End of Sejitembor . . Iinlex D.T. -h 0-03 -b 6- 18 

End of October .... Index = D.I. -b 0 01 i: 0-12 

End of November . . Index = D.I. -b 0*01 4; 0-OJ) 

For instance, at the end of October it might be 
estimated that the sucrose per cent, cane for the 
whole season will be 13*80 ; the D.I. to date at the 
same time is 22*66 ; the the tons of cane required 
to make a ton of sugar would be : 

22*66 — 0*01 ± 0*12 — * 13*80, 
that is, it would bo expected to be between 8*73 
and 8*97. 


If this were 98*6 the conversion ratio would be 
expected to be between 8*96 and 9*20. If the mean 
value of 9*08 were taken, the error with a crop of 
30,000 tons of sugar would probably not amoimt to 
more than 3600 tons of cane. This may sound a 
lot, but it is probably at least as close as could bo 
estimated by any other means two months before 
the close of the season. 

Detennination of Sugars in Chocolate and Con« 
fectionery. D. W. (1 rover. Food Manu- 
facture, 1940, 15 , pp. 202-203 and 211. 

Sugars entering into the composition of chocolate 
and confectionery are sucrose, dextrose, maltose, 
levulose, lactose and dextrin (the latter strictly not 
being a sugar), tlio proportions of which greatly 
influence the consistency, taste and keeping quality 
of the goods. So extensive, however, is the literature 
of the? analysis ot such produci.s that it is difficult 
to review it. Only a few scdoctcd methods suitable 
for routine use m the analysis of chocolate, boiled 
goods, tofices, ct(;., can lie mentioned here. 

Chocolate. — Processi's for the e«timation of sugars 
in chocolate as dc.sc*ribetl by Macara and Hinton* 
some years ago appear to have received little 
attention. They consist of the polarimetric estima- 
tion of sucrose with a possible error of ^ 0*2 per 
cent, on the sample, the chlorarmne-T estimation of 
sucrose and lactose with possible errors of 0*12 per 
cent . and 0-34 per cent, on the sample respectively, 
and the estimation of sucrose and lactose by means 
of tlie volumetric Felding’s process (Lane and Eynon) 
giving an accuracy of ± 0*33 per cent, and i ^’2 
jier cent, on the sample respectively. 

These methods have proved reliable, and data are 
given for obtaining the most accurate results possible 
by means of corrections for the effects of cocoa 
material, etc. Probably the most useful combination 
of methods is to determine the sucrose polarirnetric- 
ally and the lactose by copper reduction ; the 
presence of dextrose would then bc'coine evident, and 
the amount present could be ajiproximately calcu- 
lated. It must lie borne in mind that other deter- 
minations, e.g., of calcium, casein, etc., throw useful 
light on the sugar analysis and help in its inter- 
pretation. 

Boiled Goods . — These consist mainly of sucrose, 
invert sugar and glucose. Sucrose may bo estimated 
directly from the polarization ; invert sugar by 
means of the levulose determination ; and the 
glucose then calculated from the direct polarization 
and from the method of polarizing at a temiierature 


This is for 96° pol. sugar, a correction being applied 
for the expected average pol. of sugar proiiuoed. 


of 87°C., at which degree the + of the dextrose 
is neutralized by the — of the levulose rotation. 


1 Proe. im Oongr South African Sugar Tech. Atioe., 1938, p. 63. 

4 Analyst, 1981, 56, p. 286 ; ConfectUmery 


2 1937, p, 281. 

Jl, 1930, pp. 241, 818, 357, 407. 


3 1039, p. 186. 
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Toffees , — ^Toffee containing milk solids may con- 
veniently be clarified by moans of the zinc acetate, 
potassium ferrocyanide reagents.^ As most of the 
casein has already been rendered insoluble by the 
cooking process, only small amounts of the reagents 
are required ; 20 grms. of sample are dissolved in 
tepid water, diluted to about 160 c.c., 6 c.c. of the 
zinc acetate solution added, followed by 5 c.c. of 
the potassium ferrocyanide solution. The solution 
is made up to 200 c.c., shaken, and after 10 minutes, 
•filtered. 

The analysis is the same as for boiled goods, 
except that lactose will be present. For the estima- 
tion of the levulose take 10 c.c. of tlie 10 per cent, 
solution. Sufficient data are then obtained for the 
calculation of the lactose and the glucose, provided 
that the reducing power and specific rotation of the 
latter are known. In the case of other confectionery 
products, the methods already stated can be applied, 
but the clarification of the solutions has to bo worked 
out for each separate sample, and difficulty may 
sometimes be experienced in obtaining a sufficiently 
clear solution for polarization. Recourse may have 
to be had to other, less accurate means of deter- 
miningthe sucrose. 

Report on the Determination o! Ash in Molasses. 

R. A. OsBOBN.* Journal of the A.O,A.C., 

1940, 28 , pp. 667-672. 

Methods for the determination of ash in sugars 
and sugar products, as described in “Methods of 
Analysis” of the A.O.A.C. (1936), p. 466, are studied 
in this Report. It has long been recognized that the 
weight of ash obtained by treatment by ammonium 
carbonate followed by lieating in a mulfie at very 
dull red heat is for all practical purposes the same 
as that obtained without the use of the carbonating 
reagent. Apparently this procedure gives an ash 
that is no more carbonated than a normal ash 
obtained without the use of a carbonating reagent. 
This raises questions legarding the propriety of 
the term “carbonated ash” and the utility of the 
carbonating reagent. 

Since carbonated ash obtained at “low redness” 
or “at a very full red heat” as specified in the two 
methods is indefinite, an ashing temperature of 526°C. 
was specified. It is apparent that if a carbonated 
ash is desired, the temixjrature at which the material 
sfiould be heated after Qarbonating should be much 
lower than 626®C. While the data do not show the 
optimum temperature for obtaining a full carbonated 
adi, it is the opinion of the author based on experi- 
ence that the temperature should be 240 to 270°C. 
Under such conditions the carbonate ash values are 
generally from 6 to 10 per cent, higher than the 
ash values at 625^0. 

The author believes that it is preferable to call 
the determination “ash,” to discontinue the use of 


ammonium carbonate, and to specify a definite 
ashing temperature of 626°C. A minor change in 
Method I should be made to correlate Methods I 
and II ; the ash obtained under Method I should 
invariably be wet down at least once, dried on a 
steam-bath rather than on a hot plate, and re-ashed 
at 626°C. in order to assure the complete removal 
of carbon, traces of carbon not being easily seen or 
removed by ashing unless this procedure is followed. 
It appears that at 626°C. the ash is slow in coming 
to its constant weight. No difficulty was experienced 
in the determination of sulphate ash at 600°C., and 
the values from direct determination and by 
sulphating after first determining the carbonated 
ash are for practical purposes the same. 

In the following table are summarized the results 
of an experiment designed to ascertain the tempera- 
tiu*e most suitable for the determination of suljihato 
ash, using 626, 660 and 600®C. Between successive 
weighings the ashes were heated for one hour. The 
data indicate somewhat lower percentages of ash as 
the temjierature increases ; constant weight of ash 
is more quickly obtained at 600”C. than at 650 or 
625°0. The author favours 600°C. foi; the ashing 


temperature, but further 

data arc 

recpiired 

on this 

l>oint. 

525'»C. 

550“C. 

eoo®c. 

First weighing 

. . 11*26 

IMf) 

IMO 

Second (reheated 1 hour) 

. 1M9 

11*13 

11*10 

Third 

.. 1M9 

1107 

1 1 *03 

Fourth ,, ,. 

. . 1M6 

11*04 

— 


Report on Sugars and Sugar Products (Copper Equiva- 
lent o! Levulose by the M. & W. Method). 

R. F. Jackson. JoHrml of the A.O.A.C., 
1940, 23 , pp. 558-660. 

Munson and Walker’s table of copper equivalents 
of reducing sugars has hitherto lacked tlu? values of 
pure levulose. These equivalents have recently been 
published by L. D. Hammond as part of a compre- 
hensive revision of the tables.® He purified levulose 
by crystallization from aqueous solution, and sub- 
sequent ro-crystallization from acjuoous alcohol. His 
procedure followed that of Munson and Walker in 
detail except that ho employed electrics instead of 
gas-fiamo heating. Later comparative measurements 
showed that no difference in copper resulted between 
the two methods of operation. The precipitated 
copper was determineil by electrolysis. 

In quite independent experiments R. F. Jaokson 
and Emma J. McDonald determined the levulose 
copper equivalents by gas-flame heating and thio- 
sulphate determination of copper. The concorilance 
of analytical resiilts is shown in the following table 
in which the copper in both determinations is taken 
from the respective formulae derived by the metho<l 
of least squares. As the tabulated figures show, the 
agreement in most instances is within 1 part 


1 Analvtt* 1930 , 55 , p. Ill, Other literature to be conaulted iucludes : Analyst, 1082, 57 , p. 080: '*Methoda of Analyaie of the 
A.OJL.O.'' 1935, p. 332 ; Ind. A Bnq. Chem. (anal, ed.), 1938, 10, p. 669 ; Oonfectionsry ProdvetUm, 1936, 4 , p. 428. 

8 U.S. ITooa and. Drug Administintlcm, D.O., V.SJL, 8 Jl. Betsareh, Nat Bur. 8tmi., 1940, 24, p. 579 
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1,000, the figures express the mgrms. of levulose 
taken and the nagrnis. of copper found by the two 
independent workers. 


Levnlose. 

L.D.H. 

J. & McD. 

Difference. 

92 ... 

.. 168*4 

. . 168*1 

—0*3 

116 ... 

.. 208*7 

. . 208*6 . . 

—02 

138 ... 

.. 248*6 

. . 248*3 , . 

—0*2 

161 ... 

.. 287*6 

. . 287*6 . . 

0 

184 ... 

.. 326*0 

. . 326*0 . . 

0 

207 ... 

.. 363*7 

. . 363*9 . . 

-f-0*2 

230 .... 

.. 400*8 

. . 401*3 . . 

+ 0*5 

A pronounced tendency in recent years 

is towards 


the dotermination of reducing sugars by micro- 
analytical methods, using, e.g., the Soniogyi j)ro- 
cedure, as applied to the determination of sugars in 
plant materials, a single leaf or the bark a single 
plant in some instances sufficing for the analysis. 
But while the micro-methods servo a very useful 
pinpose, it should be recognized that tlicy lack the 
precision of the macro-methods. It is judged that a 
2 per cent, accuracy js j^ossiblo with the Somogyi 
method, whereas under the most favourable conditions 
the M. & W. method can be conducted with about 
ton times this precision. 

Lastly, the revised electrolytic inethcKl for coppe-r 
was subjected to a searching test by R. F. Jackson 
with the co-operation of K, J. McDonald and L. D. 
Hammond. Using a samjile of highly purified (‘opper, 
at least 99*99 per cent, pure, 4*5204 grins, of it were 
dissolved in 160 ml. of 1 : 1 nitric acid, evaporated 
to drjmoss, and made to volume in a 499*81 ml. 
flask, four aliquot portions being analysed by one 
obsei*ver A, and another four by the other with 
the following results, the Cu actually taken being 


calculated to bo 452*22 mgrins. 


A 

B 

462*.3() 

452*40 

462*26 

452*20 

462*45 

462*20 

452*20 

452*30 

Mean : 462*30 

452*27 


Pulping Bagasse by the Chlorination Method. Lilly 
Gomez and Geminiano O. Aguila. Natural 
a^id Applied Science Bulletin, Umveraity of 
the Philippines. 7, pp. 227-231. 

This investigation^ was undertaken to study the 
chemical composition of the raw material, to discover 
a cheaj and efficient method of pulping, and to .study 
the chemical composition of the pulped material 
obtained. The bagaase used came from Lopez 
Central, where POJ 2878 (46*0), Badila (27*0), 
POJ 2883 (20*01, and other varieties (8*0 per cent.) 
were milled. 


Analysis of the raw material used in the pulping 
tests about to be described (calculated on the oven- 
dry sample) was as follows : moisture, 12*11 ; ash, 
1*79 ; alpha-hydrolysis,* 23*31 ; beta-hydrolysis,* 
34*68 ; inercerization,* 33*73 ; nitration,® 28*44 ; acid 
purificati on,* 1-61 ; Gross and Bovan cellulose,’ 54*40 ; 
alpha-cellulose,® 75*22 ; beta-cellulose,® 13*30 ; gamma- 
cellulose,^* 11*16 ; ash m total cellulose, 0*32; total 
fats and waxes, 13*28 ; benzene extract, 9*93 ; 
alcohol extract,^® 2*99 ; other extract ** 0*36 ; pen- 
to.sans,i* 14*66 ; furfural, 8*60 ; lignin, i® 31*76 ; 
nitrogen A’ 0*26 ; and protein,^® 1*60 per cent. 

Pulping process used,'^^- 100 gims. of the air-dried 
bagasse were boiled with 2 litres of 1*51 per cent. 
NaOH for 2 hours at 20 lbs. pressure. After washing 
with water till alkali-free, the (*xcess water was removed 
by ])ressing, and the material subjected to the action 
of chk;rmc gas ff>r 2 hours, wa.shed with water, and 
soaked m 0*5 jK'r cent. NaOH. Again it was pressed, 
and subjected to the action of chlorine gas for another 
2 hours, the colour then changing, showing that all 
the ligneous tissues had been attacked. 

Next the material was washed with water and 
bleached, after pressing with 2 litres of sodium 
h>q>(K*hl(>?ito solution containing 0*02 per cent, of 
free C'l for 30 min. at room temperature. Finally, 
it was pressed and treated with 2 litres of 0*5 per 
cent. HGl for 10 mm., the bleached pulp being 
wa.sheil till aoid-frec and then dried at 70®C. A 
yiehl of 37*6 per cent, was obtained. 

It was analysed, wath the following results (calcu- 
lated on the oven -dry samide) ; moisture, 8*10 
ash, 0*42 ; Cross and Bevan cellulose, 90*17 ; alpha- 
eellulost\ 7(>*39 ; beta-cellulose, 18*69 ; gamma- 
cellulose, 4-88 ; jientosans, 22*77 ; furfural, 13*37 ; 
and cop]){‘r number, 0*2303. Hence, the C. & B. 
cellulose content of the raw material is fairly high 
compared to that of other Philippine agricultural 
waste products, while the alpha -cellulose content is 
rather low. 

The pentosan content of the raw material does 
not agree well witli the results recorded by other 
workers. Fats and waxes are unex])ectedly high, 
and may be due m ]>art to some oil and grease intro- 
duced m the milling process. Ghlorination was very 
satisfactory with its high yield of 37*6, the pulp 
obtained lieing very white, soft, and uniform in 
texture ; but its alpha -cellulose content was rather 
low, so low in fact that as made by the process 
described it can hardly bo described as a good 
starting material for the manufacture of rayon and 
other cellulose products. 


1 It was based on the B.Sc. thesis of the second-named author. 2 “Methods of Cellulose Chemistry.” Chas. Dorke. 

(D. van Nostrand Co,). 1933, Pago 327. 5 4 5 6 7 lb%d. 

« ® “Chemlsche und physlkalischc Teohnologie der Kunstseidc” (Leipzig), 1930. Using m^ifled Jentgen method. 

10 gravimetric method descril>ed in Dorse's book above. lo By differonee. n Soxhlot extraction for 6 houm. 

12 The same. 13 The same. 14 “Technical Methotis of Analysis.” 11. C. Griffin. (MeOraw-Hill Co ), 192(. Pages 493-494. 
16 Ibid. 16 “Determination of Lignin.” J. H. Kose and A. 0. Hni. Paper Pulp Magazine Can., 1929, 27, pp. 641-544. 

17 KJeldahl. 18 Nitrogen x 6-26. is U. Pomujo. Ind. d* Eng. Chem., 1982, 24 , pp. 1006-1010. 
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Brevities* 


A Tip fob Lakd Gbading. — According to the Cane 
Growers^ Quarterly Bulletinf^ a simple method of grading 
land for drainage or irrigation, when a surveyor’s level 
is lacking, is to place out in line across the field a number 
of petrol or korosine tins suitably spaced. These are 
first adjusted level on the ground by moans of a spirit 
level and then by sighting along the top edge of the first 
tin it may readily be ascertained whether the land surface 
falls away or rises, regularly or irregularly, as evidenced 
by the corresponding edges of the successive tins. 


St. Madeleine Sugab Company. — The Report for the 
year ended Juno last of this loading Trinidad sugar 
company, which was issued at the end of November, 
states tliat the production of sugar was again dis- 
appointing, amounting to only 34,044 tons, as against 
43,889 tons in 1938-39, and comparing with 53,773 tons 
in 1936-37. The 1939-40 crop was, in fact, the lowest 
for ten years past. This moagro out-turn was due in the 
main to adverse weather, and to a lessor extent to frog- 
hopper attack, both unfortunately common to the whole 
island. Very wet weather was experienced during the 
ploughing season of 1938 which limited tractor ploughing 
to half the usual programme and resulted in only two- 
thirds of a normal crop from the plant cane acreage. 
Farmers’ canes also suffered and showed a further heavy 
drop in tonnage from the previous year. The Profit and 
Loss account shows a profit for the year of £14,576 (as 
against £84,696 in 1938-39), which with the balance 
brought forward of £42,341, makes available £66,917. 
After transferring £21,000 of this to Taxation Reserve, 
a balance of £35,917 is loft to bo carried forward. No 
dividend is to be paid (as against 5 por cent.). Tn the 
previous year £25,000 was placed to reserve for additions 
and renewals to plant and machinery, but none this year. 
The expenditure during the voor under this heading was 
£5,199, leaving a balance in reserve of £23,121. All 
export sugar was sold to the British Government at 
£11-5-0 per ton c.i.f., which compares with the average 
in 1938-39 of £11-2-1 and in 1937-38 of £9-19-3. No 
crop data are published this year in the Report. 


Dutch East Indies Reqtjibements. — Aijcording to the 
Times Trade and Engineering Supplement it is clear that 
the Netherlands East Indies having for the most part 
lost their import trade with continental Europe owing 
to the war, they must find new sources of supply for at 
least 38 per cent, of their normal imports. British 
exporters are accordingly hoping to secure a good share 
of these diverted requirements. In normal times there 
is a Steady demand on the plantations for machinery 
replacements and spares. The sugar industry provides 
a good illustration of the wide field thus covered ; there 
is a demand for such thiilgs as fiat bar iron, babbit 
metal, cast copper, driving belts, bolts, belt lacing, nails, 
wooden screws, rubber valves, asbestos and cord rubier 
piwkii^, angle and T-pipes, gas pipes, angles and elbows, 
rail spikes, brushes, pipe cutters, files and various technical 
instruments — ^a very comprehensive lot. Machinery for 
replacements in sugar factories is purchased locally from 
accredited agents or, if there is no agent, from general 
importers of machinery. If he is unable to supply from 
stock the ^ent cables the order to his principals, who 
usually ship on delivery against payment terms and 
confirm the shipment by letter, or cable a quotation 


on ‘‘usual terms,” which means that payment is one- 
third with order, one-third against documents, and 
one-third on erection. 


Census of Sugab Manufactube in Hawaii.— The U.S. 
Dept, of Commerce recently issued some figures relating 
to the Hawaiian sugar industry, as part of the Census 
of Manufactures taken every ten years. The figures 
relate to the year 1939, but in Hawaii the previous census 
was in 1919. The following are some of the Hawaiian 
sugar industry data for 1939, the figures in brackets 
being the corresponding ones for 1919. Production of 
cane sugar, raw basis, 977,377 short tons (537,242); 
number of establishments, 35 (43); salaried employees, 
429 (277); wage earners, 4,371 (3,143); salaries paid, 
$815,481 ($774,786) ; wages paid, $2,894,420 ($2,027,128). 
In the 20 years there has thus been an increase of 40*3 
per cent, in personnel, 64*9 in salaried employees, and 
39*1 in wage earners. 


Laboub Conditions in B.W.I. — At the last annual 
meeting of the Antigua Sugar Factory Ltd., Mr. Mark 
Moody Stuart said that Trades Unions are now established 
throughout the West Indies and one can look forward 
to the time when it will be possible to deal with them 
as a representative body, speaking authoritatively for 
Labour as a whole and working with the employers to 
improve conditions. Unfortunately that time has not 
yet arrived. In most cases the leaders are men without 
experience in the sugar industry — either as employers or 
labourers — and completely ignorant of the conditions tlu^y 
seek to better. The movement lacks the traditions of 
British Trades Unionism, and unless tactful guidance is 
available, development may easily proceed along linos 
which neither the Government, nor the Union officials 
m this country who helped to foster it, would welcome. 
In Antigua at the beginning of 1940 relations with Labour 
were strained, but after lengtliy negotiations, what might 
have proved a serious situation was averted, and no 
trouble was expoiiencod throughout the crop. 


Antigua Sugab Factoby. — The output of sugar for 
the 1939-40 crop was only 14,113 tons, as compared witJi 
19,226 tons in 1938-39, a consequence of severe drought 
during the growing season. Good rains came in the end 
and durii^ the reaping season, but this seriously affected 
the quality of the reaped (*ane, so that it took about 
IJ tons of cane above the average to make 1 ton of 
sugai. The Profit and Loss account showed a surplil& 
at the credit of shareholders of £8,798 net (against £1 1,217) 
which with the balance brought in of £40,802 left £40,601 
available. A dividend of 6 per cent, has been paid, 
absorbing £9,687, and £39,914 carried forward. The 
piincipal crop data for the past season (the previous one 
in brackets) were : Purity of juice, 83-93 (80-50) ; mill 
extraction, sucrose, 96-0 (96-12); Total recovery of 
sucrose, 87*99 (89-36); Tons of cane per ton of sugar 
90° pol. 8-68 (7-25); Tons cane harvested, 121,006 
(139,430); Tons sugar made, 14,113 (19,220); Sale price 
of sugar per ton £12-6-11 (£10-8-0). The 1941 cane crop 
had early promise of being a bumper one, but subse- 
quently unusual dry weather set in, and the crop Will 
now not be so large as anticipated. 


1 Yol. vUl, No. i, p. 40. 
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Steam Balance of a Qneensland Sugar Mill. K. B. 

Lsnnie. Proc. Qnsenaland Soc. Sugar Cane 

Tech, nth Conf.y 1940, pp. 16M83. 

At Pleystowe Mill, Queensland, the boiler plant 
consists of seven multi-tubular boilers of a total 
h.s. of 16,830 sq. ft. and one Thompson water-tube 
of 6,800 sq. ft., all oi^erating on induced draught. 
Steam is generated up to 120 lbs. per sq. in., and 
reduced to 90 lbs. by two self-acting regulating 
valves, one on the 8 in. factory main and the other 
on the 12 in. mill main. 

The factory main feeds several pumps, engines, etc. 
and also supplies make-iqi to the exhaust main, the 
amount of which is controlled by an air-relay o]vrat(‘d 
regulator, wliich maintains the exhaust main at 
about 9J lbs. per sq. in. In addition an air-relay 
cut-off valve is provided so that, should the boiler 
pressure fall below 90 lbs. per st]. in., the nuike-up 
will 1)0 automatically cut off, thus giving the boilers 
the “breathing space” necessary to pick up again. 

This latter device has done mucli to reduce lost 
time duo to low steam pressure, but a dial pressure 
gauge I.-, also jirovidod at both effect and pun stages 
to indicate the boiler pressure. In this way tlu* 
(‘ffect and pan operatives can co-operate with the 
boiler attendants when steam is low. A signal hglit 
IS piovidod at the pan stage and indicates auto- 
matically wd.en the steam flow’ in the factory main 
exceeds a certain large value. In addition, signal 
lunqi.s are provided at the boiler station, being 
nianually operated from the juin stage, and indicate 
wlioii each jian is coming on, running, or coming off. 

Kxce]>t for one or two small engines, the w’hole 
boiler steam output is measured by two orifice flow 
meters, one on tlu*. factory main and the other on 
the mills main. They are inountiMl on a central 
}ianel at the boilers, together w’lth a flow meter 
measuring the output of the Thonqisou boiler, tw^o 
l-Oa rt‘corders, a flue gas pyrometer, the pan signal 
box, and recorders for feed -water temperature, boiler 
jaessure. and the jirossure of factory and mills mains. 
Kach boiler is also provided with a furnace drangbt 
gauge of dial pattern. 

A flow motor was also j>rovide<l to measure maecra- 
t ion water, this having the advantage of accuracy and 
indication of rate of flow. A flow meter was also 
used to measure in turn : steam to the maceration 
haths, and condensat.es from juice heaters, pans and 
(‘fleets. Rotary piston water meters were used to 
measure water at pan stage and filter, and wotneas 
of steam and vapour was measured by a throttling 
calorimeter. Effect supply juice was weighed by an 
automatic juice weigher. 

Measurements obtained with the use of the orifice 
flow meter enabled the author to determine the 
efficiency at the juice heaters (98*6 per cent.) ; at 
the effeota ( 92»1 per cent.) ; and at the pan stage 


(89 per cent.). Steam used at the effects and 
measured as condensate included that required for 
juice and maceration heating. If one adds the steam 
condensotl at the pan stage, and that used for power 
production, and subtracts this sum from the total 
steam output of the boilers as given by the meters 
on the boiler panel, the closure or difference is 
obtained. 

This closure represents the steam used at the 
centrifugals and that lost tluongh traps, leaks, gas 
vents, etc. A sot of results is show’n below, average 
figures being used w’here no meter reading was obtain- 
able. The steam ])er cent, cane is lbs of actual 
steam, and n<jt ei[in valent evaporation from and at 
212"F , as used for boiler evaporation calculations, 
Bteam used for ])owvr jiroduction does not ajipear 
in the table, since with actual steam the balance is 
one of material and not of heat, the steam }>assirig 
through tile engines appearing finally in thot used 
for pans, effects, or lost by leakage. It is thus seen 
that this total steam balance over the factoiy reveals 
a closure of 6‘4 jier cent, on c me. 



Used 

Juice Heaters 


Total 

Difference 

Week 

Pans 

T’sed Effets, etc. 

by 

or Closure 

per cent. 

per cent. 


Boiler 

per cent. 

No. 

Cane. 

Cane. 

Total. 

Meters. 

Cane. 

10 

. 13-3 

. . Average . 

. 451 . 

52-4 . 

. 7-3 

11 

. 14 0 

. . b<do\v . 

. 45‘8 . 

.53*2 . 

. 74 

12 

. 13-8 

., (31-8) . 

. 45-6 . 

52 0 . 

. 7-3 

13 

. -- 

. 45-7 . 

52*8 . 

. 71 

14 

. 14-5 


. 46-3 . 

52-8 . 

. 6-5 

15 



. 45*7 . 

52*2 . 

. 6-6 

16 

, . Average 

. . 31 5 . 

. 45 4 . 

50-4 . 

. 5-0 

17 

. above 

. . .30-8 . 

. 44-7 . 

50-3 . 

. 5-6 

18 

. (134)) 

.. 31-9 . 

. 45 8 . 

521 . 

. 6-3 

19 

. . 32-9 . 

. 46-8 . 
Avemgo 

r>2-2 . 

. 5 4 

.. 6 4 (±0-3) 


Double Liming at Oaklawn Factory, Louisiana. W. D. 

Nelson. The Sugar Journal. 1940, 3, 
No. 2, pp. 23-27. 

In the double liming process now’ followed at tlio 
Oaklawn factory of the South Coast Coiporatioii, La., 
the raw juice is limed cold to approximately 0-0 to 6-4 
pH. heated to 218 to 220*^1^. (103 to 104‘'C.), and 
then limed hot to the optimum pH of 6*8 to 7-0, 
these liming operations being carried out in two 
S|X)eial reaction tanks equijipcd with certain auto- 
matic accessories. This method of working gives a 
very uniform defecation and a very even mud 
flow ; the inasseciiites boil better in the pans 
than formerly, and the purging of the lowr grades 
has also improved. Borne particulars aie here given 
of the equipment used. 

In the main juice line connecting the law juice 
receiving tank with the mixing tank is a butterfly 
valve connected to a simple system of levers which 
actuates a pivoted funnel in a weir box, to that 
when a tankful of juice is discharged, the funnel is 
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moved into a constant stream of 5° B4. lime, thus 
by-passing a proportionate amount for the tempering 
of the juice. This stream of lime is made to imj inge 
on a rapidly revolving disc driven by the propeller 
shaft, by which it is thrown on a film of tne juice 
flowing along the outer rim of the tank down a 
slightly inclined funnel-shaped surface to the centre 
of the tank, in this >\ay bringing about a very 
intimate mixing of the milk-of-lime with the cold 
juice. 

Following this, the limed juice enters the main 
body of the tank, where by means of a revolving 
propellor it is circulated downwards through a cone, 
and then upwards between the cone and the sides 
of the tank, a continuous circulation of the limed 
juice being thus brought about. At this stage (as 
explained above) the reaction is adjusted to 6*0 to 
6*4 pH, about three-quarters of the total lime 
entering the juice being then added. The capacity 
of the mixing tank is such that the juice circulates 
in it for at least 6 min. before it is pumped into the 
heaters to be raised to 218 to 220°F., which allows 
ample time for the action of the lime on the juice. 

It then enters the leecond mixing tank (similar to 
the first) where the hot juice is circulated by a large 
4-bladed propellor revolving at a comparatively slow 
speed, and forced to pass through an intricate scries 
of baffles. Milk-of-lime is added by causing a stream 
of it to impinge upon a cone attached to the main 
sliaft, which distributes it evenly against a film of 
juice flowing down the inside of a conical downtake. 
The limed juice circulates in this tank for about 6 to 
8 min., after which it overflows into a (tilchrist 
settler. As the juice leaves the tank, a .small quantity 
of it IS by-jiassed to the electrode flow chamber of a 
pH recorder, the rate of flow of the milk-of-lime 
being adjusted to give the desired final pH, generally 
(as stated) 6*8 to 7*0, though sometimes lower, 
depending on the results of sedimentation tests 
which are being made all the time. 

At the Terrebomio factory of the South Coast 
Corporation a similar equipment was used, but for 
optimum results the pH of the clarified juice had to 
be maintained at 6*4 to 6 5 pH. At 6*8 to 7-0 pH, 
although the juice was much clearer, more molasses 
was produced in the boiling-house, and curing was 
more difficult. At Terrebonne also the sugars pro- 
did not work well in the refinery. It was only when 
this factory had changed over to compound clarifica- 
tion that the refining quality of its sugars W€is 
improved. On the other hand, at Oaklawn double 
liming has proved generaUy satisfactory, and its use 
is being continued in the coming season. 


Desaocdiarilleatioii of Molasies. W. L. McClbbby. 
Reports of the Hawaiian Sugar Technologiete, 
2nd Meeting, pp. 104-106. 

Laboratory investigations have been begun in 
Hawaii on the problem of the extraction of the 


sugar remaining in final molasses by the saccharate 
process. It was quite definitely shown that the 
glucose must first be removed from the molasses 
before the sucrose can be recovered as calcium or 
barium saccharates. 

Selective fermentation of the glucose appears to 
be feasible, and to be capable of being controlled so 
that there is very little loss of sucrose, if any. Two 
strains of yeast have been studied, namely the 
Olivarius yeast and Cryptococcus glabratus. Optimum 
conditions are 44 to 46° Brix at 6‘7 to 6*9 pH for 
the first, and 39 to 42° Brix at 6»2 to 6*6 pH for the 
second yeast. 

The time reqviired for the complete elimination of 
the fermentable glucose ranges from 24 to 48 hours 
when using a 20 per cent, inoculum, and rapid 
agitation by compressed air speeds up the reaction 
materially. Pure culture inoculum appears to be 
required evdty third or fourth batch. The alcohol 
content of the fermented molasses ranges from 2*5 
to 3*6 per cent, by volume, depending on the amount 
of glucose originally present in the mola8se.s, and on 
the yeast used. 

Sugar can readily be precipitated from t^ie molasses 
thus fermented as either calcium or barium saccharate, 
both of which appear to filter well and wash readily. 
It is necessary, however, to give the fermented 
molasses a preliminary clarification before saceliarates 
of satisfactory purity can be formed. This can 
readily be carried out at a pH between 11*0 and 
11*6 with lime alone, and without any dilution, the 
amount of CaO used being 8 to 12 per cent, on the 
sucrose in the molasses. 

This clarified molasses can be filtered without diffi- 
culty, and is then ready for the addition of the CaO or 
BaO. It is found that the purity of the calcium or 
barium saccharate, and tlie recovery of the sucrose, 
depend greatly upon the quantity, quality and the 
degree of fineness of the quicklime added. About 
130 per cent, of CaO, and from 86 to 110 per cent, 
of BaO, on the sugar in the molasses is indicated 
for satisfactory working. 

Using a fair grade of quicklime, and with efficient 
cooling and mixing apparatus, it should be possible 
on the commercial scale to secure saccharate purities 
averaging 86° true purity. Actually, recoveries up 
to 94 per cent, of the sucrose in the molasses were 
obtained using calcium saccharate as the precipitant. 
Barium saccharate purities were a little lower, but 
a possibility worth studying is whether the barium 
saccharate could not be precipitated without the 
necessity of re-evaporation to about 86° Brix. 

The practicability of the desaooharification of 
waste molasses in such a manner is at present a 
question of economics, and its possibilities appear to 
lie not in a straight desaocharification process, but 
in one combining the recovery also of yeast alcohol, 
carbon dioxide and pota^, the latter from the waste 
saccharate liquors. It is also believed that the 
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complex vitamin Be might be separated from the 
waste desaccharification liquor. No attempt lias 
been made at this stages to estimate the possible 
costs of such a process of extracting sugar from 
molasses, as it would require more definite data based 
upon pilot plant operation. 


Manufacture of Rich Inverted Molasses with luvertase 
Yeast. Julio C.GonzAlezMaiz. Proceedings 
of the 13f/i Annual Conference of the Associa^ 
tion of Sugar Technologists of Cuba, ])p. 
18M89. 

Some further particulars are now given of the 
manufacture of inverted molasses with the use of 
so-(!allefl invertase yeast, that is a sj^ecial t.^qje 
of yenst, possessing a very high hydrolysing powiT 
towards sucrose.^ It is jmt uj) in 801b. packages, 
and in apjiearauce does not diffu* appreciably from 
ordinary bakers’ yeast. It costs 17 cents per lb. 
(l('livered. and will retain its activity for a week at 
n leinperaturo below 10‘'C 

The cycle of inversion adopted will depend on t he 
cajiacitj- of the tanks available fo»* the inversion, but 
It is advisable* to effect the inversion m the shortest 
time eonv’e^nent to avoid loss of total sugars at the 
temperature of reaction. Consideration is giv'oii to 
the prevailing cost of the total sugars ; and, based 
on a price of 80 cents pe” 100 lbs of molasses, and 
one of 17 cents per lb for the invertase yeast, the 
ideal cycle is between 10 and 12 hours, not including 
an lioiir and a half allowed for sterilization 

Two syrup tanks working alternately will suffice, 
both equip] led with coils for comjirossed uir and with 
wat('r hose for cleaiiing (or a eoiqile of crystallizers 
may be used). IVo 20-litre (4J^ gallon) enamelled 
buckets hold the invertase yeast, and a 12 in. semi- 
cinailar strainer is require to separate and disintegiate 
particles of yeast.. After half the addition of yea.st 
has been made, 2 miiintes’ agitation w’lth air is 
earned out, and when the addition has been coni- 
pleteil, agitation is effected for anolbor 2 niinutes. 

A teinjierature of betw^een 55 and (K) ’C. is main- 
tained in the tanks, and inversion is earned to a 
l)olarization of — -9'^'V. Next comes sterilization, 
w'hieh IS carried out at a tenqierature of 80 to 90^C. 
and is maintained for a period of 1^ to 2 hours, 
following which the syrup is pumped to the supply 
tanks of the vacuum pans. 

There it is mixed with about 40 per cent, of 
uninvorted syrup, or at least with sufficient to give 
a blond having a purity of about 20°. Concentra- 
tion in the vacuum j>ans should bo carried to 85° 
Brix, after which it is necessary to cool down the 
«yrup in crystallizers. 

Invertase produces an inverted molasses lighter in 
colour than does HCl, H2SO4 or other acid. It is 
noticeable that the yeest treatment actually has a 


decolorizing effect. During storage, fungoid growth 
may take place on the surface of the molasses, which 
is to be avoided by the addition of crude oil to form 
a protective film, or some bleaching powder may 
bo added. 

Lastly ^omo cost figures may be stated. Using a 
cycle of 10 hours and a pH of 6*4, the cost of the 
invertase yeast per 1000 galls, of inverted molasses 
was found to be $1*15 ; or for a cycle of 12 hours 
$1*10; that is, $50 more per million galls, in the 
first than in the second ease. 

A Proposition in Steam Economy. J. V. Hayden. 

Proc, Cueensland Soc. Sugar Cane Tech., llth Conf., 
1940, pj). 17-21. — The proposition w^as submitted by 
the winter to a Queciislaiid mill when exjiansion in 
evaporation was considered essential in order to bring 
evaporator ca])a(‘ity into line with that of other 
stations. This particular mill had a quadruple plant 
of 10,000 s(]. ft. heating surface, and there was avail- 
able at a very small cost a discarded unit of 3,000 
SC] ft. from another mill. The pro])osal provides for 
the installation of the new unit as a )>re -evaporator, 
the vapours to siqiply the maceration baths, the 
pans, ami the final mciement tor the lieaters. Per 
100 tons ot eano, expressed m inillion B.T.U., the 
jirojiosed ehangc w’as summarized as follows : — 


“Booster" lien ter ... . 

Old 

System. 
.... 6-89 

Proposed 

System. 

Nil 

JMacenition hatlis .... 

14-48 

Nil 

Pans 

24-59 

Nil 

Qnadniplo Kffets 

61-85 

40-64 

Pre-cva])orat()r 

Nil 

44-96 

Totals 

06-81 

86-60 


This represents an overall saving of 11'21 X 10* 
B.T.U. per 100 tons cane in the steam eonsnmptioii 
of the factory. Assuming the lieat available from 
1 lb. of biigasse with 48 per cent, moisture as 3,700 
B.TU and the average boiler efficiency as 60 per 
cent., a saving of 2-27 tons of bagasse per 100 tons 
eano is pi’ssibte. With a season’s (*rushmg of 80,000 
tons of cane, the saving would be 1,800 tons of 
bagasse, e<|ui valent to 900 tons of w'ood per season. 
Even where tlu*re is no deficiency the method w'^ould 
be desirable, for the manufaetiirc oi building boards 
from surplus bagasse is now an established industry 
in Australia. 

Denatorants for Ethyl Alcohol. Victor L. de la 
Torre. Bol. soc. quim. Peru, 6, No. 2, pp. 9-15 ; 
through Cheni. Ahs.. 1940, 84, 7525.— Various 
common cleiiaturants are discussed. A good de- 
naturant for potable alcohol is prejjared by passing 
vapour of kerosene and steam through a tube fillefi 
with a catalyst (not named) and heated to 600°. 
The product is rich in unsaturated liydroc'arbons 
and has goo<l solubility in 78 per cent, alcohol. 


1 See IMO, p. 258. 
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Review of Recent Patents. 


Capias of specifications of patents with their drawings can be obtained on application to the following JTfngdom : Patent 

Office, Sales Branch, 35, Southampton Buildings, Chancery Lane, London, W.C.2 (price is. each). Abstracts of United Kingdom 
patents marked in our Renew with a star (*) are reproduced with the permission of the Controller of ll.M. Stationery Office. London, 
from the Group Abridgements issued by this Department. Sometimes only the drawings are so reproduced. United Stales: Com* 
missioner of Patents, Washington, D.C. (price lo cents each), France: L'Imprimerie Nationale, 87, rue Vielllo, du Temple, Pans. 
Qemiany: Pateutamt, Berlin, Germany. 


UNITED KINGDOM. 

Clarifying Sugar Juices. The Mibrlees Watson Co. 
Ltd. and Thos. Storrar, both of 45, 
Scotland Street, Glasgow, C.6. 627,747. 

Aprd 20th, 1939. 

This invention relates to the art of clarifying limed 
sugar juices and may be regarde<l as a development 
of the process described in patent siX3cification 
22,387 of 1906. 

In that specification there is described a process 
of clarifying sugar juices consisting in liming, heating 
and filtering the juices, the se))aration of impurities 
or flocrulent matter from the solution being effected 
by forcing the solution through filter -pre.sses. 

The present invention consists in a continuous 
process of clarifying sugar juices comprising the 
steps of heating juice that has been limed without 
proviou.s sulphitation, mixing the heated juice with 
filter-aid. such as finely divided bagasse, and then 
filtering the juice in a series of contirnmusly-oporable 
vacuum filters of the rotary drum typo from which 
the clear juice is delivered to an evaporator. 



In practice, the limed eano juice is pumped through 
heaters in which it is heated to 200 to 260°F., and 
thence sent to a mixer whore it is mixed with filter- 
aid, such as finely divided baga.s.se, and from which 
it pas.ses to a coiitinuously-operablc vacuum filter 
of the rotary drum typo. ITierc the clear juico is 
separated from the impurities and delivered to an 
evaporator for concentration. 

•Referring to the drawing, the limed sugar juice to 
be clarified is sent by means of a pump 1 to a heater 
2 whence it pa.sses to a vessel 3 where it is mixed 
with a filter-aid delivered by means of a chute 4. 
From vessel 3 tiie juico passes to a rotary vacuum 
filter 6 from which it is delivered in clear condition 
at 6 to pass to an evaporator. Cake with impurities 
is removed at 7. 

Claim is made fot : A continuous process of clarify- 
ing sugar juices comprising the steps of heating juice 
that has been limed without previous sulphitation, 
mixing the heated juice with filter-aid, such as finely 


divided bagasse, and then filtering the juice in a 
series of continuously -operable vacuum filters of the 
rotary drum type from which the clear juice is 
delivered to an evaporator. 

Defeoatiiiig Sugar Solutions (using Bentonite). L. N. 

Rbddie (communicated by the Girdlbr Corporation 
of Louisville, Kentucky, U.S.A.). 523,869. January 
16th, 1939. — Cane juice is mixed with about 0*1 per 
cent, of Bentonite (on the Brix) preferably in the 
form of a slurry, which mixture may be heated to 
about 88°C., wliereupon an agglomerate forms. This 
is separated by suitable means, as a subsiding tank, 
a continuous clarifier, or a centrifugal machine. 
The clarified liquid obtained may be subjected to 
any suitable additional treatment, such as with 
activated carbon, animal charcoal, or chemical 
decolorizing agents, or it may be directly passed to 
the c^vaporator for concentration to the state of 
syrup. If desired, the syrup may be subjected to 
any suitable additional decolorizing process, e.g., 
with bonochar. By Bentonite is understood the 
mineral either in a natural or treated condition as 
listed in Technical Paj)er 438, Bureau of Mines, 
Do})artment of Commerce, U.S.A., by Davis ami 
Vachbb, It is stated to have an affinity for the 
soluble and colloidal nitrogenous matter in juice, 
and for colouring matters as chlorophyll, anthocyan, 
saccharetin, water-soluble iiolyjihonols and tannin- 
Jike substances ; it is also said to react with certain 
inorganic constituents of the cano juico. 

Producing a Refined Syrup (using Phosphoric Acid, 
Chlorine, Carbon, etc.). Applied Sugar Labora- 
tories, Inc., of 120 Wall Street, New York, U.S.A. 
525,014. Febniary 11th, 1939; convention date, 
April 6th, 1939. — In accordance with this invention 
a process is provided of producing a refined syrup 
directly from un-affined raw sugar liquor by 
chemically bleaching it. In an example, after being 
brought to a pH of 7*2 to 8*0 with lime, the 83 rrup 
is treated with phosphoric acid to bring the pH to 
6*0 to 6*8. This addition is cairied out with vigorous 
agitation and with the addition of diatomaoeous 
earth, after which it may be passed through a “super- 
centrifuge.” Next the filtrate is mixed with about 
1 per cent, of finely divided activated carbon at a 
temperature of from 82 to 93®C. for 20 to 30 min., 
following which it is treated with about 0*3 per 
cent, of calcium hyx>ochlorite, and after that with 
phosphoric acid or monocaloium phosphate. As a 
final step, traces of free chlorine are removed hy 
percolation through granular carbon, or other 
dehalogenating agent. 
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Continaottdiy Purifying Molasses. Aktikbolaoet 
Sepabatob, of Stockholm, Sweden. 609,347. Feb. 
26th, 1938. — Claim is made for a continuous process 
of purifying molasses (for use for the manufacture 
of yeast, etc.), which consists in washing and diluting 
it, and subjecting the solution to centrifugal treat- 
ment in two or more stages in a series of centrifugals 
having means for intermittently or continuously 
discharging solid matters with a certain amount of 
the molasses. 

Steam Condensers and Tabular Heat Exchangers. 

WoBTHiNGTON-SiMPSON, Ltd., ol Nowark-ou-Ti cut 
and Mabk Jennings. 611,712. March 10th, 1938. 
(3aim is mado for : “A steam conih'iisc'r or like 
tubular heat exchanger (for use m sugar tacioixcs, 
lirewcnes, etc.) comprising a casing having a door 
or jvjnovable closure and iru?ans for admitting steam 
oT‘ vapours thereto, and adajited to house a water nr 
other cooling litpiid eirenlatiou unit eoTn]uisirig a 
senes of sections (tletachable) seeiired together side 
ny side in li(piid cominunieatioii and removable as a 
unit from its easing, each section comprising a bank 
of tubes extending betwwii headers yirovided vith 
covers or doors.” 

Base exchanging Absorbents (Active Carbon), ( abuo- 
Nobit-Union Vebwaltunos Ges m-b-H., of Frank- 
furt -on-Main. Germany. 509,859. March I7th, 1938; 
convention date, March 17th, 1937 (Geriiiony).— 
Cleim IS made for a baso-exchanging adsorption 
medimn capable of ^\lthstandmg changes of t<'in]>era- 
ture which comprises subject ing uncharged aetiv? 
carbon in a dry stato to the action of sulphuric acid, 
sulphuric anhydride or oleum at a temperature below 
260*^0. for a period ot at h'ast oiu' hour, and there- 
upon washing the acid out of tlu' reaction pn duct. 
Ctaim is also mado ttir the ppplicatioii of the product 
claim :d above to the elimination from li(|uuls of 
metallic iens as well as any colouring, flavouring or 
odorous constituents that may be present in it. 

Dry Reagents for Sugar Testing. Denveb Chemical 
Mfo. Co. Ltd., of New York, U.8.A. 624.426. 

January 31st, 1939.““CMaim is made for “a dry 
reagent for dirwt testing without external heating 
for the presence of sugar in solutions comprising a 
mixture of a bismuth compound and a caustic alkali, 
which react to produce a black colour in the presence 
of sugar, and including a wet-er-treo silicate having 
0 capillary structure.” A lead and /or magnesium 
compound may also be present. Proportions found 
to bo effective are : bismuth oxychloride, 12*6 ; 
sodium hydroxide, 56-6 ; magnesium oxide' or 
carbonate, 0*06 ; lead nitrate, 0*06 ; balance, sodium 
silicate. In making the test, about 0*2 grm. of the 
reagent is moistened with the liquid under examina- 
tion, when in the presence of 0*1 per cent, of sugar, 
a grey colour appears, and with larger amounts a 
distinct black one. 


UNITED STATES. 

Sugar Granule Manufacture.^ John W. Schlegel 
and Louis Lang (assignors to the National Sugab 
Refining Co., of New Jersey, U.S.A.). 2,206,177. 

Juno 18th, 1940. — Claim 1 : The process of manu- 
facturing a sugar product in granule form, which 
comprises cooking a sugar liipior cont/aining 
crystallizable and non-crystallizable and flavouring 
comiioneiits of the raw sugar iKpior to a condition 
of thick syrup, subjecting the hot syrup while in 
process of c*ooling to a nibbing and rolling treatment 
between relatively moving surfaces spacied apart not 
substantially greater than the desired maximum 
granule size and until the hot jiaste becomes mainly 
constituted of crystal agglomerates of pill-like form 
constituting the grannies, and ceasing such treat- 
ment when such condition has lioeii reached and 
then cooling and drying the granules to form a frec- 
fiewing )n‘odnct. Claim 6 : The jirocess of reducing 
the size of (^rystal-agglomerates which comprises 
exerting jiressuro on them between resilient-surfaced 
rolls sufiicient to ovtTCoine their cohesive strength, 
the roll surfaces being soft enough not to crush 
the surface crystals. 

Application of Reagents in Counter-Current Extraction. 

Max J. Pboffitt, of Washington, D.C. (assignor to 
THE Government of the U.S.A.). 2,188,919. Feb. 
Gtb, 1940.- “Claim 2 roads : In a counter-current 
extraction process (e.g , as ai>])lied to the extraction 
of levulose from vegetable tissues containing it) in 
which colls of material to be extracted are introduced 
at the foot of an extraction column and progressively 
advanced toward its head ; while solvent is intro- 
duced at the head of the column and jirogressively 
flows as flood li(piid toward the foot of the column, 
the method which (consists in selecting a cell position 
at an intermediate jioiiit in the column for a reagent 
treating zone, introducing into the coll occupying 
the selected position a reagent substantially non- 
miscible with the flood liquid thus displacing the 
flood liquid therefrom to the cell next in order, 
treating the reagent -containing cell with reagent 
while by-passing it with flood liquid, re-directing 
flow of flood liquid into said cell to displace the 
reagent to the next coll to bo reagent-treated, and 
continuing extraction of the treated material in the 
remaining cells of the column from the intermediate 
position to the head of the column 

Decolorizing Liquids. Edwin G. Steele, of Dallas, 
Tex., U.S.A. 2,206.337. July 2nd, 1940. — Claim is 
made for : The method of decolorizing liquids, 
which comprises contacting a liquid containing 
colouring matter with a mass of granular adsorbent 
decolorizing material which removes colouring matter 
from the liquid, re'vivifying the used decolorizing 
materia) by a treatment which includes heating it 


1 See alto U.E. Patent 455,002 ; 1087, p. 160. 
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to a temperature sufficiently high to bum out 
adsorbed organic matter, whereby the decolorizing 
power or some granules of said decolorizing material 
is decreased, classifying the revivified granular 
decolorizing material into at least two portions 
including a portion characterized by higher decolo- 
rizing power than the unseparated .material, and a 
second portion characterized by lower decolorizing 
power than the unseparated material, withdrawing 
said portion of lower decolorizing power a sufficient 
further quantity of granular decolorizing material 
having at least eitually high decolorizing power to 
make up the desired total mass of decolorizing 
material, and contacting the resulting mass of 
decolorizing material with a further quantity of said 
liquid to remove colouring matter therefrom. 

Adsorbent Material (Decarbonized Bonechar and 
Activated Charcoal). F. A. Bodenheim and E. 
Heath (assignors to Applied Sugar Laboratories 
Inc., of Now York. 2,209,069. July 23rd, 1940. — 
^^pent bonochar is denuded of carbon by combustion, 
leaving what may be referreti to as bonechar 
“skeleton” which is* mechanically mixed with a 
small pro])ortion of an activated carbon, about 2 i)er 
cent. It is found thet tins mixture possesses certain 
remarkable properties : (1) it has a very high 

decolorizing capacity ; (2) when sugar syrup is 
percolated through it the carbon remains in union 
with the skeleton to such an extent that the filtrate 
is clear ; and (3) when the spent mixture is agitated 
with water the carbon with its adsorbed impurities 
readily separates. Then the residual skeleton from 
which the carbon has separated can again be mixed 
with a fresh charge of carbon. Thus the process ol 
regeneration comprises a “washing out” of the spent 
carbon and replacement thereof by fresh carbon. 
Thus the carbon need not be itself revivified at all. 
Rather it is separated when its decolorizing power is 
exhausted, and this separation may be accomplished 
by merely agitating with water. Advantages claimed 
for this method of using carbon are that substantially 
less (in a typical case 80 per cent, less) is required 
to be used in the combination described to accomplish 
a given degree of decolorization than when applied in 
the conventional way ; and that it iiossesses a 
marked capacity for removing non-sugars, 200 per 
cent, more being removed by it than by carbon as 
ordinarily applied. 

Stock Food containing Carbonatation Scams. Hans 
Fattinger, of Stadl, Raab, Styria, Austria. 2,170,713. 
August 22nd, 1939. — Claim 1 : The method for the 
production of stock feed comprising acting upon a 
base feeding material with an emulsion that is 
formed by the admixture of the carbonatation 
sediment from sugar manufacture md one of the 
group consisting of molasses and syrup from beet 
and cane sugar manufacture and wood sugar. 


Beet Harvester. John Zuokerman, of Stockton, Cal. 
2,214,949. September 17th, 1940. — Claim 6 : A beet 
harvester comprising a rotatable drum, e band within 
said drum, a transverse series of spikes projecting 
from within said drum, means joining all of the 
spikes of said series, a guide engaging said bar and 
said band, and a spring interposed between said bar 
and said band and encompassing said guide. CUaim 
6 : A beet harvester comprising a frame extending 
in the direction of a row of beets, a drum rotatably 
mounted on said frame to roll upon said row of 
beets, spikes projecting from said drum to impale 
beets in said row and to engage clods, a screen upon 
said frame, means for dciiositing said beets and said 
clods upon said screen, means for conveying beets 
away from said screen, and means for deflecting 
laterally of said frame clods passing through said 
screen. 

Diffusion Aptiaratns. Dario Teatini. of Hougaerde, 
Belgium. 2,214,978. September 17 th, 1940. -Cleim 
1 : Apparatus for the batch extraction of soliibli* 
substances from a comminuted mass of solid organic 
material by horizontal radial flow of aqueous 
extracting liquid througli the mass, wdiicli^apimratub 
comprises a jiair of substantially vertical jiciforated 
walls arranged to constitute a central duct for the 
admission of extracting liquid and an annular con- 
tainer adapted to bo filled with tlio material to be 
extracted, a casing surrounding the outer perforat.*d 
wall and spaced therefrom to form e colleiding space 
for the extracting licpiid after passing through the 
material to bo oxtracled, doors for hermetically 
closing the top and bottom of the said annular 
container, a pipe for the admission of aqueous 
extracting liquid mounted on the bottom door of 
the container in regist/cr with the contial duct apd 
means adapted for filling the annular container with 
the extracting liquid and for xmssing a continuous 
cuiTent of the said extracting liquid radially through 
the material to be extracted. 

Recovery of Sugar. Alfred M. Thomsen, of San 
Francisco, Cal.. U.S.A 2,210,614. August 6th, 1940. 
— Claim 3 : ’’Hie method of recovering sugar from 
plant juices which comprises : Passing the suitably 
purified juice through a multiple effect evajxirator 
in a direction counter -current to the passage of the 
heating steam at such a rate that a supersaturated 
syrup issues from the high temperature effect ; next 
passing said supersaturated syrup, in the direction 
of the increasing vacuum, through a. series of heat 
insulated crystallizers each one of which is main- 
tained at a progressively higher vacuum than the 
preceding crystallizer by connecting it with the 
appro}- riaie vacuum phase of the evaporator, thus 
obtaining a mobile massecuite from the last 
crystallizer in the series while the vapour evolved 
during the cooling process is employed in performing 
useful evaporation in the evaporator. 
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Stock £xcli3.ng6 Quotations of Sugar Company Shares 


LONDON. 


COMPANY. 

Anglo-Ceylon & General Estates Co. (Ord, Stock) . . 

Antigua Sugar Factory Ltd. (£1 Shares) 

Booker Bros., McConnell & Co. Ltd. (£1 Shares) 

Caroni Ltd. (2/0 Ord. Shares) 

(6% Cum. Pref. £1 Shares) 

Gledliow-Chaka’s Kraal Sugar Co. Ltd. (£1 Shares). . 

Hulett, Sir J. L. & Sons Ltd. (£1 Shares) 

Incomati Estates Ltd. (£1 Shares) 

Loach’s Argentine Estates Ltd. (10/0 units of Stock) 

Reynolds Bros. Ltd. (£l Shares) 

St. Kitts (London) Sugar Factory Ltd. (£1 Shares) . . 
Ste. Madeleine Sugar Co. Ltd. (Ordinary Stock) 

Sena Sugar Estates Ltd. (10/0 Shares) 

Tate & Lyle Ltd. (£1 Shares) 

Trinidad Sugar Estates Ltd. (Ord 6/0 units of Stock) 
United Molasses Co. Ltd. {6/8d. units of Stock) .... 


Quotation 

January 21 si 

Quotation 
December 20th 

1940 Puces 

1941 

1940 

Highest. 

Lowest. 

— {A • • 

•A — 

30/3 . . 

17/7 

per £^i unit of stock 

i-f 

per£l unit of Stock 

i - i 

14/4 .. 

11/3 

2i — 2i 

28 — 21 

66/6 . . 

46/6 

1/0— i'6 

1/0 — 1/6 

1/lOi .. 

9id. 


tt-i:A .. 

22/6 . 

18/6 

— 1* 

4-1* •• 

26/10^ •• 

22/0 

24/0 — 25/0 

22/0 — 23/0 

27/9 . . 

18/0 

% A 

* — * 

6/3 .. 

3y6 

C/0x.d.6/« 

6/0 — 6/6 

8/9 .. 

4/6 

iH-HI •• 

l*-lft ■■ 

38/7^ .. 

29/6 

n-n 

i» - 18 

36/3 . . 

36/3 

8 

11/6—13/0 .. 

16/4i .. 

10/0 

per £1 unit ol stock 

I ~ A 

per £1 unit of stock 

ft — i 

7/10 . 

3/10 

47/» — 48/3 . . 

46/6 — 47/6 

67/9 . . 

36/0 

0 

1 

o 

4/0 — r>/6 

6/3 

3/0 

24/3 — 24/9 . . 

22/9 — 2;i/3 

28/3 . . 

16/0 


Namb of SrocK 

American Crystal Sugar Co. . 
American Sugar Refining Co. 
Central Aguirre Associates . 
Cuban American Sugar Co. . 
Great Western Sugar Co. . . . 
South Puerto Rico Sugar Co. 


NEW YORK (Common SHABE8).t 

' ' 1940 


Par Value. 

Closing Price 
Dec loth 1940 

Highest 
for the Year 

Lowest 
for the Year 

No par 

10 

16i .. 

8 

$100 

\H .. 

238 

12| 

No par 

18 

26i 

17 

$10 

a 

8J 

H 

No par 

24 .. 

29i 

181 

No par 

18J .. 

30| 

16 


t Quotations arc in American dollars and fractions thereof 


United States, All Ports. 

{Willett & Gray) 


Total Rocoipts, January 1st to Docorabor 21st 
Meltings by Refiners „ „ ,, 

tmporterf’ Stock, December 21st 

Refiners* Stock „ „ 

Total Stock 

Total Consumption for twelve months 


1940 

19.39 

19.18 

Long Tons 

Long Tons. 

Long Tons 

.3,728,197 

3,981,756 

3,961,279 

3,885,847 

3,803,049 

3,957,147 

49,029 

82,929 

16,477 

229,890 

295,100 

179,255 

278,919 

378,089 

194,732 

1939 

1939 

1937 

6,648,513 

6.604,051 

6,690.583 


Cuba. 


{WiUeU do Gray) 


Carry-over from previous crops 

Authorized Production 

1940 

Spanish Tons. 

1939 

Spanish Tons. 
729,172 
2,696,617 

1938 

Spanish Tons 
466,072 
2,960,000 

Exports since January Ist , 

3,342,196 

3,426,689 

2,698,607 

3,406,072 

2,606,006 

Less estimated consumption 

1.338,735 

160,000 

827,122 

160,000 

900,066 

160,000 

Stock (entile blend) December 2iBt 


677,122 

760,066 
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The Market in New York. 


Whilbt prices in the domestic market show a slight 
improvement compared with a month ago, the ten- 
dency has been barely steady inasmuch as slight^ 
higher freight rates announced on the 9th January 
resulted in an advance of about three points in the 
c.i.f. and c. & f. y rices with the parity of 2*05 c. 
c. & f. Now York being paid for afloat sugars and 2'08c. 
for February/March shipment Philiyjpines, Tliese 
levels were not maintained for long, however, as, 
with refiners still showing little or no interest, yjrices 
droyiped back to the jiarity of 2*02 c. for afloat sugars 
with more distant i)ositions ai)i>roximately throe 
points higher. A small recovery was witnessed on the 
23rd when 10,000 tons nearby realised the basis of 
2*03 c. witn 2*05 c. paid for a March cargo. The total 
volume of bu..inoss reported is about 105,000 tons 
including seven or eight cargoes of Cubans of which 
about four were sold to Gulf refiners on the 17th at 
2*00 c. c. & f. 

Following the better market on the 9th, a good 
demand for Refined was experienced on the 10th 
whilst five days later the geneial basic price was 
increased to 4*45 c. effective after the end of January . 

Apart from firmer periods due largely to technical 
operations, the domestic Futures Contract was very 
quiet with prices inclined to drift towards lower 
levels but this downward trend was not sufficient to 
fully offset the occasional advances and on balance, 
March is one point and May two yioints higher than a 
month ago, January delivery has almost reached its 
expiry date and the liquidation of that yiosition has 


resulted in rather wider fluctuations with the close 
last night five yioints higher than at this time last 
month. 

In the continued absence of any outside demand 
for Cuban sugars, the world Futures Contract has 
been almost, entirely influenced by the yiossibilities 
of an American loan to Cuba in connexion with the 
suggested proposal for storing Cuban sugar which we 
commented upon in our last issue. The 1 test news wo 
have regarding this W€W received on the 21st January 
when there were indications that the United States 
might advance four dollars per bag of 325 lbs. at 
3 per cent. y>er animm on 400,000 tons. This is equal 
to about 1*23 c. yier lb. which, in view of March 
delivery in the No. 4 Contract quoting at 0*75J c., 
would ayq)eajr to bo very liigh. Whilst our news on 
this matter is very sketchy so far and our following 
remark is yiurely conjwturo. it does not st>em un- 
reasonable to essumo that the above price may be 
based on the refined yiroduct in store in the United 
States and not on raws f.o.b. Cuba. ^ 

During the first half of the period under review the 
market had a slightly easier tendency but with the 
loan yirosjiects looking more promising, a moderate 
recovery has been witnessed rec?ently anrl quotations 
are three points to a half jroiiit higher on balance. 

C. CzABNiKow, Ltd, 

21, Mincing Lane, 

London, E.C.3. 

January 24th, 1941. 


Eire’s Sugar SupruES. — This year the Irish Sugar 
Company hope to have enough sugar beet under cultiva- 
tion to supply the total requirements of the country, 
that is some 100,000 tons of sugar. P’or the 1940-41 
season 70,000 tons of sugar has been produced from an 
acreage of some 60,000, which was an increase of some 
33 per cent, over the figure of the previous season. At 
present some 36,000 farmers include beet in their crops. 
The problem of securing sufficient seed has been success- 
fully met by the Irish Sugar Company, who hold plentiful 
stocks. 

Rooker Bros., McConnell & Co. — This firm of British 
Guiana merchants and estate owners made a net profit 
for the year ended June, 1940, of £138,837, as against 
£106,688 in 1938-39. This profit included a dividend of 
£20,585 from the Corentyne Sugar Co. The dividend for 
the year was maintained at 16 per cent. The sugar crop 
in 1939 was good, but the 1940 one has been affected by 
serious drought and will be very short, according to the 
Chairman of the Company. In the 1940-41 season they 
will have to contend with increased wages, which, how- 
ever, may be compensated for to some extent by higher 
prices for sugar. The Company has recently been having 
considerable trouble with estates labour, irresoonsible 
strikes and consequent disorder being prevalent, due in 
the main to malicious agitation. 


Medical Value of Sugar. — A “Research Chemist” 
recently contributed the following remarks to a London 
newspaper : “As a medical agent, as a strengthener of 
muscle during intense fatigue, and as an aid to longevity 
and fitness, sugar is without a rival.” He stated that 
experiments carried out with the aid of the Ergograpb 
(an instrument for accurately registering variations of 
muscular power) show sugar to give an increase of 
physical energy ranging from 60 to 76 i)er cent. Sugar 
is said also to be serviceable as a surgical antiseptic, 
which has led to its use on the Continent as a field dressing 
in war-time. 


U.K. Sugar Prices reduced. — From December 16th 
the retail price of the various assortments of sugar on 
sale in the United Kingdom was reduced by the Ministry 
of Food by Id. per lb. At the end of August it had 
been found necessary to advance prices by }d; 'per lb. to 
balamte increases in cost of freight and raw material 
duri^ the previous 10 months. Now it has been found 
possible to lower the price to |d. bMow the pre-August 
prices. The new retail prices per lb. are : Granulated, 
4d. ; Cubes, 4id. ; Castor, 4Jd. ; Grocery West Indian^ 
4Jd. Wholesale prices have been lowered as follows, p&e 
c^. : Gmnulated, 40s. 6d. to Sis. 2d. ; Cubed, 468. 2d. 
to 36 b. lOd. ; Castor, 448. lOd. to 36s. 6d. ; and Grocery 
West Indian, 42s. 6d. to 338. 2d. 
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The War. 

Tlie winter months now approa^diing their end 
have placed the usual restrictions on active warfare 
111 Europe. Only in North Africa, whore it was the 
right season of the year for a white man’s offen- 
sive, has ])rogress been achieved — and that to an 
iinexiioctedly successful extent. Since the end of 
December, when the Luftwaffe tried to set the City 
<jf London on fire from end to end and succeeded m 
bombing or burning out extensive blocks of buildings 
here and there, there has been a comparative lull 
in the attacks aimed on Britain by the German air 
power ; desultory night attacks on various towns 
have alternated with sjiells of inactivity supposedly 
duo to bad weather on the Continent. But the 
German Luftwaffe have more recently had other 
fronts to consiiler ; they have had to dispatch a 
considerable number of bombers to assist Mussolini 
in the Mediterranean, and they are massing in the 
Balkans an air force the extent of which can only 
be guessed. So, for the time being, it looks as though 
they prefer to reserve their air personnel and material 
fur the intvitable Spring offensive on this comitry 
rather than deplete their foices in less favourable 
conditions of attack. 

For the destruction of the offensive power inherent 
in Great Britain, the hub of the British Empire, 
remains Hitler’s primary object, and till this country 
is subjugated all other offensives by the German 
military arm on the rest of the Nazi periphery must 
remain comparative sideshows which may serve 
useful means to the end but cannot in themselves 
be decisive. So the main attack in 1941, above, below 
and on the surface, must be directed against Britain. 
The winter lull can have been employed by Germany 
only to build up vast material and armaments for 
such an attack. If has, of course, also given this 
country useful time to strengthen the defences and 
to construct the means for a counter-offensive when 
the opportunity comas. But the workshopis of this 
country pJm those of the Empire cannot very well 
©<iual in output the vast manufacturing resources 
which Germany now possesses, both within her own 


borders and in the countries which she has seized 
since the Spring of 1940. To overcome this inequality 
we need the material help of the United Statas, and 
this IS being readily given on an ascending scale 
which augurs well for our ability to carry out our 
plans of defence and should ultimately play a large 
part in furthering the eventual task of carrying 
the war into the enemy’s country. The political 
attitude of the United States towards this war has 
undoubtedly, during the last few months, developed 
a remarkable swing-over in favour of this country 
and its allies. Once the Americans realized, as they 
did last Spring, the nature of Hitler’s depredatory 
ideas, there was a growing demand in the States for 
assistance to bo given to the victims of attack ; but 
with their biggest political event — ^the Presidential 
election — due to rmi its several months’ course, 
parties were unwilling to combine in a common 
cause, and the isolationists had a longer run of 
success ill urging non-compliance with the prevailing 
feeling than would probably have been the case in 
a less politically contentious year. But with Mr. 
Roosevelt’s return to power in November, the 
political aspect of the matter took a back seat and 
unity towards a very necessary task was quickly 
developed. This unity has been very much enhanced 
by the unselfish and statesmanlike attitude of the 
defeated Presidential candidate, Mr. Wendell 
W iLLKiE — a man himself of German origin — who 
paid a lightning visit to England to see for himself 
the real position and was given a welcome commen- 
surate with his good intentions. On his return to 
the States, there is no doubt which way he will 
influence his party towards assisting the Government 
in office, who realize far better than the few eminent 
die-hard isolationists that if Britain falls in the 
struggle the United States on her part will be isolated 
in a world of Dictators eager to subjugate in its 
turn the remaining big stronghold of Democracy. 
For the other countries of the New World, unless 
they would agree to stand together, would easily fall 
victims, one by one, to the insidious leaven of 
totalitarianism. 
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The Spring Otfeniive. 

The German attitude, at the outset of American 
moral and material assistance to the Empire, was 
one of comparative certainty that it would come too 
late to bo of use. This view has since been aban< toned 
in the light of positive accomplishment, and it is 
now realized in Berlin that the longer the German 
Command delay operations, the greater the material 
forces from overseas they will have to contend with. 
From all accounts American assistance may take the 
best part of a year to reach its zenith, so German 
policy is necessarily forced to act with the minimum 
loss of time, if the dice are not to be hopelessly 
loaded against it 

For this reason, if for no other, expert opinion 
seems disposed to agree that the coming weeks will 
produce a major attack on this country by all the 
forces that Germany can place in action. An attemjit 
at invasion, both by air and across the water, scorns 
a likely eventuality unless indeed the German 
Command deem that it would prove too desperate 
a venture against such a fortress as this (;ountry 
imdoubtedly now is. Not that the Nazi leaders 
would hesitate over the inevitable vast loss of lives 
that would result, providing they succeeded. But 
failure would prove such a 8etba<ik to Gorman 
I>restige that there are some who think it may not 
be attempted at the present stage, save in the 
disguised form of heavy air attacks. Hitlkb has 
another weai.on in his armouiy on which he is 
supposed to set gi’eat store ; a greatly enhanced 
U-boat attack on our shipping in the Spring, which, 
if not efiPectively countered, woula be bound to affect 
oui’ vital imports of food and war material. Success 
in this direction might, in his vi^w, sot the stage 
beiter for a subsequent attempt at invasion So the 
world is left guessing the precise order of the German 
programme of attack, and we in this country can 
only keep prepared for any eventualities 


The Mediterranean. 

Meanwhile, Italian Africa and the Balkans remain 
the hot spot of the news. The unexpectedly quick 
conquest of Cyrenaica by comparatively small but 
well trained and skilfully commanded British forces 
has undoubtedly upset the plans of the Axis and 
oroed Hitleb to come to the aid of his partner. 
The campaign against the Italians in Eritrea and 
Abyssinia makes as good headway as the vast extent 
and wild nature of the country can be expected to 
allow. But the danger spot, as we write these lines, 
is the Balkans,^ where the Germans have “peacefully 
penetrated” Rumania and Bulgaria, one after the 
other, with German troops and armaments, and it 
seems but a matter of a few weeks ere they challenge 
Greece on behalf of Italy, if they do not also threaten 
Turkey. The weather in the Balkans is still unfavour- 


able for ground offensives, but that drawback will 
soon cease, and the German army, which since it 
overtan France last June has played a waiting game, 
may resume its task of trying to conquer the few 
remaining spots of Euro^io not yet in its occupation. 
Meanwhile, Russia remains her usual enigma, and 
the world gets the impression that, much as she 
would like to put a spoke in the wheel of Hitler’s 
Drang nach Oaten, slie dare not challenge the German 
might at this stage of Russian military equipment. 
But if no one else does in the meantime, her chances 
of doing so subsequently must be very small. 

U.S.A. Sugar Consumption during 1940. 

According to Willett & Gray, the consunqition of 
sugar in the United States during the calendar year 
1940 amounted to 5,71 2. fiH? long tons refined value, 
as against 5,648,513 tons in 1939, an increase of 
64,074 tons or M3 per cent., and represents a per 
capita figure of 96*62 lbs. This is the largest total 
of sugar consumofl since 1929 when 5,810,980 tons 
(108*13 lbs. per capita) was consumed. The poorest 
year since 1929 has been 1934, when only 5,134,746 
tons was absorbed. The highest per consump- 

tion of recent years was in 1937 with 98*30. Since 
the 1929 consunqition figure^ was the largest on record, 
that of 1940 shows the stieond largest. 

Of the 1940 total of 5,712.587 tons, 3,537,536 tons 
consisted of sugar processed by cane sugar refiners 
(as against 3,485,852 tons in 1939), 1,428,065 Uins 
was manufactured by the beet sugar factories 
(agamst 1,391,972 tons), and 746,986 tons comprised 
dire(?t consumjition wliite and raw sugars (botli 
insular and foreign). Expressed othorwis(% the sugars 
(cane and boct) from domestic (home and overseas) 
sources amounted to 4,115,828 tons, the cano sugar 
from Cuba to 1,593,547 tons, and the foreign full 
duty sugars to 3,212 tons Those last, foreign sugars, 
have dwindled from 40,287 tons in 1937 and 17,105 
tons in 1938. The consumption of dii-ect consumption 
sugar shows a decline as compared with 1939, when 
the total was 770,689 tons.* Of domestic sugars, as 
compared with 1939, Louisiana and Florida supplied 
168,631 tons less, Hawaii 63,967 tons more, Puerto 
Rico 65,498 tons less, and the Philippines 14,785 
tons more, while U.S. Beet supplied 36,093 tons more. 

The price of raw sugar for the year 1940, according 
to Willett & Gray’s records, averaged 2*79 cents per 
lb. and that of refined sugar at New York with taxes 
and discounts deducted 3*809 cents per lb. These 
prices compare with 2*99 cents and 4*03 cents 
respectively in 1939. 


World Sugar Produettou in 1040-41. 


un anotner page ot this issue we reproduce vviliei 
& Gray’s first estimates of World Sugar Productio 
in 1940-41, compared with the actual figures of tb 


9 1 where Japan is at least working nto a war ol nerve*, 

a This is Willett A Gray s revised figure ; the original computation a y<»r ago wag 9&9,116 
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four previous years. In these abnormal days of war- 
disturbed economics and statistical information, it is 
only to be expected that these New York sugar 
statisticians should wish to emphasize strongly the 
fact that some of these estimates are only tentative ; 
nevertheless they look for a (jonsiderable de<^reaso in 
consumption this season. 

The principal fac.tor governing production this 
year, according to Willett & dray, is the ability of 
producers for the world market to find a market at 
all under present international conditions. They have 
no means of knowing w’hether they (!an market a 
crop after making it Writing in mid-January, it 
could only be said with certainty tliat Cuba would 
make her 11. S. (jiiota and her usual retpiireinent for 
local consumjition ; any additional production lor 
the wtirkl iiuirket ap} arcntly then hinged on securing 
a loan from the U.S. Export -Import Bank to finance 
such })r(Kluction. Later news to hand from New 
York suggests that an agreement has virtually been 
reached between (’uba and the U.S. A for a loan of 
$4 bag, equivalent to about 1*23 et^nt jK^r lb 

f.o.b. C^iba, on 400,000 Ions of world quota 
sugars ; this arrangement, if confiirned, would 


allow Cuba to prcxiuce with safety a crop of 
2,300,000 tons. 

Producers in both Dominican Republic and Haiti 
who export chiefly to Europe may have to produca 
larger quantities of molasses this season — ^for which 
there is foitunately a demand— -and less sugar. The 
U.S. domestic beet crop now ending will prove a 
record one, but the next crop is to be materially 
reduced. The* Louisiana cro]) has turned out very 
poorly owing to unfavourable weather. In the case 
of Puerto Rico this island is restricted to a manu- 
facturing <iuota of 810,325 long tons, in spite of the 
fact that then? is enough cane in the fields to make 
nearly 1,100,000 tons of sugar. 

The veil of (;ensorship, remark Willett & Gray, 
hides a clear vi(‘w of the picture in Europe, and 
aeeiirato estimates in a number of instances are 
irnjxissible. Efiorts have been made to increase iwo- 
diiction m some of tlic* (;ouiitries, war usage rather than 
domestic consumption being the aim. Apparently 
this has been successful to some extent if the acreages 
on which thes(‘ product ion est imates are based were 
fuMy harvested and can be believed. France, of course, 
is the principal exce]>tion. 


Sugar Freights in 1940. 


It IS jiractically certain that there will never be 
another year to equal 1940, tlie succession of 
bewildering and staggering events in merchant 
shi})j)ing circles being unparalleled in history. It was 
not until late auturrui tliat any degree of stability 
was achieved and owners were able to take stock of 
the very changed situation. Neutral owners <lis- 
appeared from the scene with amazing rapidity, 
whilst trading became confined to very narrow limits. 

The beginning of the yt^r found Britain with a 
very inadequate fleet and British owners protesting 
against the totally unremunerative freights offered 
them by the Ministry of Shipping, whilst neutral 
owners enforced successive advances in freights as 
chartering was very active in all sections. Early in 
March the M.O.S. decided to replace the various 
Government chartering committees then operating 
on the Baltic Exchange by a Central Chartering 
Office at the Ministry and to set up a small committee 
on the “Baltic’* to fix neutral tonnage on Govern- 
ment account. This caused widespread resentment 
and alarm amongst all branches of the industry, a 
repetition of the mistakes of the last war being fore- 
shadowed, whilst discussions still continued regarding 
the payment to be made to British owners. 

In the meantime, neutral owners became very 
reserved and took full advantage of the situation to 
push up freights. Shippers were inclined to hold 
back, hoping that the requisitioning scheme would 


soon result in a better supply of tonnage ; but, as 
this took longor than originally anticipated to 
materialize, shippers were forced to cover their 
urgent requirements at substantial advances in 
freights, the.se then being in many cases well above 
the best of 1915. The shipbuilding industry was 
taken over by the Government and all possible yards 
put into commission. 

The invasions of the second quarter and the 
consoiiuently unexpected and fortuitous additions 
made thereby to the mercantile fleet under British 
control, completely upset everybody’s calculations, 
and the tide of freight rates turned in shippers* 
favour, an unheard-of procedure in war-time. This 
addition of over 8 million gross tons of ex-neutral 
vessels caused the M.O.S. to become virtually 
independent of the few remaining neutrals for the 
time being, with the result that there was an all- 
round sharp decline in freights. In view of this, and 
also in face of the increased seriousness of the general 
situation, British owners finally reluctantly agreed 
to compromise with the M.O.S. and accept 6s. per 
ton d.w. on time charter for the hire of their ships. 

The third quarter found world trading sadly 
crippled, the U.S.A. having become by that time 
the hub of commerce. Ever-expanding chartering 
was in evidence for loading various cargoes, especially 
ores, to the U.S.A., whilst a steady stream of grain, 
armaments, etc., flowed from America to the U.K. 
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With practically all Europe and Scandinavia, as well 
as the countries formerly reached by the Mediter- 
ranean route, cut off from trading, the few remaining 
neutral owners found it far from easy to secure 
business at anything like the rates they had been 
anticipating. 

The end of the year saw a steady, but very gradual 
and moderate, rise take place in neutrals* freights 
on account of the ever-increasing flow of business to 
and from the U.S.A. Another contributing factor 
to the rise was the heavier losses suffered by tonnage 
under British control from U-boat action in 
November, when the question ot a sufficiency of 
merchant tonnage again loomed on the horizon. 

In the national interest, only very little of the 
chartering arranged by the M.O.S. was made public, 
whilst the fixtures effected with neutral owners were 
also not always disclosed, so that information was 
scanty throughout the year. In May the British 
Government bought the entire exportable surplus of 
the coming season’s sugar crops of Mauritius, 
Australia, South Africa, Fiji, and the British West 
Indian colonies, the ^ total quantity involved being 
about IJ million tons'. The shipment of most of this 
was taken care of by requisitioned tonnage. 

Sugar chartering from Cuba was active during the 
first half of the year, several British steamers being 
fixed early in January at the Government’s rate of 
41s. a ton although at the same time neutral owners 
secured SOs. and also $17 to Eire By February 
the rate to the latter destination had risen to 100s. 
for neutral tomiage. March saw a very strong 
demand for tonnage in all sections, and up to $26 
was paid to Antwerp, whilst neutral vessels secured 
120s. to the U.K. Early April saw $21 to $24 paid 
to Bordeaux and Dunkirk respectively, and in May 
$24 was secured for April, during which month 
neutral owners were asking 116s. to the U.K., but 
this was not forthcoming as the M.O.S. was not 
inclined at that time to pay more than 95s. By 
June, however, tonnage was obtained for W.C.U.K, 
Cork or Dublin at 102s. 6d., whilst in July the 
Government quoted 96s. to Eire, and $12 was offered 
for Lisbon or Bilbao. Business, however, failed to 
mature, and by the end of the month 100s. was 
offered for Eire, but owners were reserved and were 
also not anxious to consider offers for loading to 
Spain. Eventually neutral tonnage secured 1128. 6d. 
to the U.K. in August, after which actual chartering 
in the open market fell off as owners’ indications 
were on the up-grade, 116s. being repeatedly men- 
tioned for Eire. Freights from Cuba to the U.K. 
during 1939 ranged from 16s. to 66s. 

During the spring and early summer a few cargoes 
of refined sugar were shipped from the U.S. Northern 
Range or the Gulf to the French Atlantic at $17 to 
$17*50, and to Marseilles at $18. 

Sugar chartering from the Philippines to the U.S.A. 
was more in evidence than usual, freights rising from 


$10 in January to $16 by May, but there was a 
decline to $14 in June when actual chartering fell 
off somewhat, owners not being attracted by shippers* 
offers of $13 to $14 during August and $16 in October. 
Other chartering from the Philippines included 100s. 
paid in January for neutral tonnage to Marseilles. 

Quite remarkable activity was seen in Peruvian 
sugar (jhartering, a good demand for tonnage being 
maintained throughout the year. In January $19 
was paid to Casablanca, and in February $24, and 
also 106s., to Marseilles. March saw the payment of 
$26 to Antwerp, 100s. and also $20 to Marseilles, 
and 120s. to the U.K., whilst in April 124s. was 
seemed to Casablanca. Enquiries woie circulated in 
June for loading to the U.S.A. and also Vladivostock, 
and cargoes were cpioted for various destinations for 
the remainder of tho year, but fixtures were not 
disclosed, although rat(js had a definitely rising 
tendency by tho end of the year. 

Early in the year a few cargoes of sugar were 
fixed from Brazil, including 90s. to Beirut in January 
and $17 to Marseilles. In April $26*60 was paid to 
Antwerp, after which business ilied do'W’ii. 

No business was disclosed in sugar chartering from 
Mauritms which was entir(4y taken (*aro of by 
requisitioned tonnage, the Government’s rate at 
December. 1939, being 48s 6d. 

Tho same remark applies to Durban sugar 
chartering, the rate for which in December, 1939, 
was fixed at 45s. It is interesting to note however 
that the Government was ready to pay 110s. to the 
W.C.U.K. in August, and by September had increased 
their bid to 116s. but without attracting owners. 
At about the seme time $20 was offered to Montreal, 
but no fixing was disclosed. 

Sugar chartering from Queensland was active, 
British tonnage being fixed in January to the U.K. 
at 65s. 9d. and neutral boats to Hongkong at 40s. 
By February, however, 100.s. was quoted to tho U.K. 
and May saw the payment of $22 to Montreal, 
although $19*60 was conceded for this voyage by 
September, after quotations had fallen to $14*50 in 
July. By October, however, up to 160s. was men- 
tioned for the U.K. but business was slow to mature. 
No business was reported from Fiji. 

The first half of the year saw some activity in 
sugar fixing from Java, 70s. being paid in April for 
Suez and 1308. to Marseilles, whilst in May $32 was 
secured to Antwerp and 106s. to Port Said. Very 
little further business transpired, howev3r, although 
in October quotations for two ports Greece jumped 
from 125s, to 146s. in a fortnight. Needless to say» 
there were no offers for this business. 


Haiti’s Sugar Crop. — Haiti in 1939-40 prpdue^ 
43,812 long tons of sugar, or 3,627 tons more than ^ 
1938-39. As the local consumption is only about 4»0u0 
tons, the balance of nearly 40,000 tons has to be exp<rtrted. 
The United Kingdom and France have been the pitoeipei 
customers of late years. 
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Sugar as a Mono^Export* 

Its Development and Consequences. 

By C. J. ROBERTSON, Ph.D. 


Sugar cane as a mono-culture, occupying almost 
all the agricultural land, is familiar in many regions, 
and in some island colonies even occurs when a 
country is taken as a whole. From the standpoint 
of general economic policy, however, the cases of 
sugar as a mono -export are more important. vSince 
the balance of external trade has a critical significance 
for the financial position of a territory, great reliance 
on one or two exports means that fluctuations in 
their fortunes have far-reaching consequences. 

When a commodity accounts for over 75 ])er cent, 
of the total value of the country’s exports it may 
1)0 regarded as a mono -export. When its value 
accounts for over 50 per cent, but not more than 
75 per cent, it is in this study termed a dominant 
export, while when two commodities together account 
for over two-thirds of the total exjiort value and 
neither fulfils the above criterion of dominance they 
are hero termed duo-exports. Though the setting 
of such statistical limits may be a matter of personal 
opinion, the fact that statistical export values are 
generally not exact reduces the seriousness of this 
arbitrary character. In the following table Hawaii 
has been regarded as a special case ; though sugar 
might, according to the definition, be termed a 
dominant export, pineapjile products form a suffici- 
ently large proportion of the exports — over half the 
value of the sugar exports - -to justify Hawaii being 
placed among the duo -exporters. From one point 
of view, their joint, and in part unavoidably con- 
temiHiraneous, ])roductioii, sugar and molasses may 


be treated together, but from another, their separate 
markets, they may be considered separately. Sugar 
and rum, as optional alternatives in some countries, 
are perhaps more realistically taken separately. 
With these possible alternative interpretations in 
view, the percentages are given, where the trade 
returns make it practicable, including and excluding 
by-products. 

Of all mono -exports sugar is the commonest, with 
seven countries, all of them tropical islands. There 
are a^so seven countries in which sugar is the 
“dominant” export, and two in which it is a duo- 
export. All these countries save British Guiana are 
also tropical islands. Amongst island sugar producers, 
in fact, the only important exceptions to the domin- 
ance of cane are Java, Jamaica and Trinidad, and in 
the last two sugar is second only to bananas and 
oil, respectively, among the exports. Among the 
factors giving this predominance to sugar is the 
relative resistance of the cane to permanent damage 
from hurricanes, many of these islands lying in the 
hun’icano zone. But more important are other 
factors in the economic and social history of the 
islands. 

Under the Old Colonial System the colonies were 
ostat-es to be exploited in the economic interests of 
the mot her -country. As a means of attaining the 
balance of trade aimed at by economic theorists of 
the time, cane sugar, then one of the most coveted 
luxury foods, ranked with the precious metals. The 
cane was introduced into the Caribbean early in the 



Mono-Exports. 







SuKar. 

llUlH. 

Molasses 

by-products. 



Barbados 

55-4 , . 

0-6l> 

. . 42 0 

. . 97-9 



Mauritius 

94-7 . . 

— 

— 

. . 94-7 



Antigua 

91-8 . . 

— 

— 

.. 9b8 



Rdunioii 

74-8 

113 

— - 

. . 861 



St. Kitts-Nevis .... 

85-0 . . 

— 

— 

. . 86-0 



Martinique 

48-9 . . 

31-7 

— 

. . 80-6 



Cuba* 

69-7 . . 

— 

. . 6-6 

. . 75-3 




Dominants. 




Second Export. 


Fiji 

71-8 .. 

— 

.. 10 

. . 72*8 

Coconut products 

, 16-6 

Virgin Islandst 

40 3 . . 

32-3 

— 

. . 72-6 

Cattle 

? 

British Guiana 


4-6 

.. 3-2 

. . 70-7 

Gold 

. 7*5 

Guadeloupe 

42-4 . . 

26- 1 

. . — 

. . 67-5 

Bananas 

. 26*3 

Puerto Kico 

62-5 . . 

1-6 

.. 1*6 

. . 66*6 

Cotton manufactures . . . 

. 16*8 

Japanese South Sea Islands* . . 64*1 . . 

— 

— 

. . 64 ] 

Bonito 

,. 8*8 

Dominican Republic 

56*7 . , 

— 

.. 6-3 

. . 62 0 

Cacao 

.. 18*1 


Duo-Expobts. 






Hawaii 

67-9 . . 

01 

.. 0-7 

. . 68-7 

Pineapple products 

. . 38*6 

Philippines 

47*5 . . 

— 

.. — 

. . 47-5 

Coconut products 

. 47*5 


^ ^ SouroeB ; The peroeatases have been calculated from the data published to the Economic 

Stationery Office i rntfnuttiomit SVtuts StotiHics, Gteneva, Leasue of Nations j trade returns of todi^dual countries. Unless otherwise stated, 
the data refer to the dve years 1038 to 1987 • 1932-86. t 1986-87. 
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16th century by the Spaniards and into Brazil by 
the Portuguese. No great range of tropical products 
was then known, and in any case cane was relatively 
easy to produce, a factor of increasing importance 
when scarcity of indigenous labour in the Americas 
led to the introduction of negro slaves. The sugar 
islands were especially favoured by the British 
mercantilists as supplying the mother-country with 
a product not only non-competitive with home 
products, but forming one of the most lucrative bases 
.of entrepdt trade, England being the chief supplier 
of sugar to the continent of Europe. It was the 
sugar plantations of Guadeloupe that were respon- 
sible for the reluctance with which that island, 
captured in 1769, was returned to France in exchange 
for Canada. 

In a considerable proportion of the countries in 
the table cane cultivation dates from this early phase 
of colonial development, particularly in the Caribbean, 
which accounts for 10 of the 16 couptries. In Cuba, 
now chief of them all, the cane was introduced early 
in the 16th century, and in Puerto Rico in the 
middle of the same century. Barbados received the 
crop in 1640, Martinique in 1660, and British Guiana 
later in the 17th century. In the two sugar islands 
of the Indian Ocean — Mauritius and Reunion- — 
commercial cultivation of cane began later, in 1736 
and 1784 respectively, but, as in the Philippines, 
which began to export sugar in 1796, may be said 
to date from the same phase of colonial policy. In 
Barbados not only the cultivation but the dominance 
of the crop dates from this period, in 1685. By that 
year the white smallholders had been completely 
squeezed out by the planters, who introduced negro 
labour to cultivate the land, which, thanks to easy 
credit and the absence of taxation on unused land, 
they had been able to concentrate in their own 
hands. The white settlers of Antigua and St. Kitts 
imffered the same fate. Though the early develop- 
ment of Martinique did not partake of this capitalistic 
trend, sugar and coloure<i labour together had also 
become dominant there by the end of the 17th 
century. 

The other examples of dominance of sugar belong 
to the 19th century phase of tropical development. 
This phase was made possible by the great develop- 
ment of means of transport in the middle of the 
c^tury. In Cuba, sugar took the place of coffee 
as* the dominant export jn the middle third of the 
century as a result of a chain of events culminating 
in the emancipation of the slaves in the British West 
Indies. Subsequently the effects of the abolition of 
slavery in Cuba in 1880 were countered by the rise 
of the colono or cane-farming system. As coffee 
waned in Cuba so did cloves in Reunion, where, with 
the separation of Mauritius, the final d^truction of 
the island's clove trade by the competition of 
Zanzibar was similarly compensated by the rise of 
sugar. The Industrial Revolution, particularly in 


Great Britain, had already led to the growth of large 
agglomerations of population, and, with the removal 
or reduction of import duties, sugar was no longer 
a luxury. Equally important was the accumulation 
of surplus capital, for overseas investment, through 
thO banking facilities established after the middle of 
the century. The attraction of sugar production as 
a field for the overseas investment of capital on a 
large scale was to have its most imposing illustration, 
however, in the territories under XTnited States 
influence, which happened to include several in which 
cane was a crop of long standing and where large 
stretches of lowland gave scope for the advantages 
of mechanization, while a rich and growing market, 
completely open, or at least offering very favowable 
terms, assured large profits. The flow of foreign 
capital into Cuba after the reciprocity treaty of 1903, 
reaching its maximum in the speculation of the 
twenties of this century, resulting in the ra}>id clear- 
ance of forest and plaining of cane on much unsuit- 
able land, with little cultivation and practically no 
fertilizers, is the most striking example of the modem 
phase of exploitation leading to mono -export. In 
Hawaii, where cane had been found by Captain CoOK, 
and sugar had been exi>orted since 183f, the culti- 
vation of cane and pinoap))les increase<l at the expense 
of other crops from the fifties, and the two crops 
shared the benefits of the United States reciprocity 
treaty from 1876. Similarly, in Puerto Rico the 
great expansion of sugar production followed the 
Unit-ed States occupation, and sugar, admitted duty- 
free to the United States market, as in (’uba usurped 
the place of coffee as leading export. Rapid growth 
of the sugar export from the Philipjiinos also dated 
only from the United States intervention, though 
there was a lag, due to doubts as to the political 
situation and consequent delay in capital investment. 
On a much smaller scale*, in the British Emjdre, the 
development of the sugar export of Fiji, with its 
special connexion with Australia, dates from this 
ejioch. Ever>whore is Hcx>n remarkable confidence 
in a single crop on the ]>a»’t of the investor. 

The development of more rapid and large-scale 
moans of overseas transport not only brought markets 
nearer but encouraged the large-s(;ale migration of 
labour. The rapid eximnsion of cano cultivation in 
these lands to meet the demand would not have 
been possible without the indentured Indian labour 
of Mauritius, Fiji and British Guiana, and the 
immigrants of many races into Hawaii, to say 
nothing of the negroes who came from the more 
densely populated British islands of the Caribbean 
to Cuba and Puerto Rico. 

In some of the smaller sugar exporting islands 
dependence on sugar exports came to mean literally 
mono-culture. Barbados illustrates this even under 
a regime of small sugar mills. The agricultural land 
is practically entirely under cane except when faUow 
or at the season when the land is being pr^parefi 
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for cane and some catch-crops may be grown. There 
is not even rough pasture for goats. In Mauritius 
up to four-fifths of the cultivated area is under cane, 
while on St. Kitts the fertile land is almost entirely 
occupied by the crop, the island being otherwise 
unable to keep a modern factory in operation. As 
in St. Kitts-Nevis, so in the Virgin Islands of the 
United States there has been a concentration of 
cane growing on the single island of St. Croix, while 
the crop has disappearetl from St. Thomas and St. 
John. On the larger sugar exporting islands the 
need for obtaining a sufficiently extensive more or 
less continuous area of cane to feed the largo -sciale 
(iontral factories, together with the mechanization of 
cane cultivation, while it does not involve monopoli- 
zation of the cultivated area, has led to the absorption 
of large stretches of lowland. Thus, in Puerto Rico, 
at the time of the census of 1929, cane wcupied 
31 per cent, of the cultivated area, the cane farms 
covering much of the coastal and valley lands and 
occupying about 40 jier cent, ot the entire farm area 
ot the island. In this case the expansion of cane 
has been mostly at the expense of formerly unculti- 
vated land, coffee still occupying about 26 per cent 
of the cultivated area. In (’uba the factories owned, 
leased or controlled 30 per cent, of tho land area 
in 1033 ; much more land tlian was really nwes.sary 
for growing cane was occujiied as reserve. 

The climatic dangers <J mono -export, .such as 
drought or huiTicanes, are accentuated when the 
mono-export is also a mono-culture. Some of the 
sugar islands have a marginal rainfall so that the crop 
is liable in dry years to suffer s<^verely, particularly 
in Antigua, St. Croix aiul Barbados, The drier 
southern sections of Puerto Ri(*o also suffer from 
the unreliable distribution of the rainfall, and drought 
IS not uncommon in the Philippines. Most of these 
sugar lands — -Mauritius, Reunion, the Phili])})iiics, 
PuiTto Ri '.o, the Dominican Republic. Barbados and 
the Virgin Islands — are also in hurricane and typhoon 
zones. To the climatic risk must be added tho more 
permanent danger of soil exhaustion, through long- 
continued cultivation of cane — especially evident in 
Martinique — while soil erosion has been accentuated 
by the clearing of forest to make way for cane, as 
in Puerto Rico and Antigua. To those eliiratic 
dangers are also to be added the attacks of ilisease 
and plant pests, both dangers enhanced by the large 
continuous area>s under a single crop, in some cases 
t^ven under one variety of cane. 

The risks of competition from a rival source of 
f^^PPly find a classical illustration in the sugar 
islands. The competitive conditions of the sugar 
market, not only as between cane and beet but 
between the various cane sugar producers themselves 
have made sugar one of the most dangerous mono- 
exports. Thus the sugar mono-exporters, and all of 
the countries with sugar as dominant export or duo- 


export, except the Dominican Republic, became 
dependent on quota privileges in the principal or only 
markets. At one time the sugar industry in the 
French islands was saved only by the French rum 
quotas. Duo-exports — pineapples in Hawaii, copra 
in the Philippines — may, of course, provide mutual 
support for sugar. When the long-drawn attempts 
were made to reach international agreement primarily 
among tho countries relying on unprotected markets, 
it was not without significance tliat the chief diver- 
gence of views was between mono -export Cuba and 
poly -export Java. 

(Xiba, forced to rely on the world market for a 
large proportion of its export, illustrates on tho 
largest scale the social and economic effects of trade 
fluctuations in a mono-export. When sugar prices 
are low, tho whole life of the country, urban or 
rural, is depressed. Where there is largo dependence 
oil imports for food a depression in such a dominant 
export may, at least ftir a time, cause a .shortage 
through lack of foreign valuta. Most of the West 
Indian sugar countries, as well as Mauritius, must 
purchase a large proportion of their food abroad. 
Pu()rto Rico and Hawaii each doj^end on imports 
for three-fifths. Cuba has large imjiort requirements 
in moat jirdducts, condensed milk, eggs and rice. 
Import of artificial fertilizers also becomes a problem, 
as in Mauritius. 

In addition to tho effects of fluctuations, tho 
domination of a country’s economic life by a single 
product has more permanent ill-effects. In tho 
majority of these sugar countries, slavery and the 
system of indentured labour, together with the 
absorption of land by the export crop, have left a 
legacy of under -employment thi’ough creating a 
j)r()letariat of lainlless casual labour or very poor 
tenants. Population densities are very high in some 
areas ; Jhirbados had m 1938-39 from 1700 to 1900 
inhabitants i>er square mile, according as official or 
unoffieial estimates are taken, while in Puerto Rico 
111 1939, according to Pic6, there were 1365 per 
square mile of cultivated land. According to the 
recent report on labour conditions in the West Indies 
((^md. 6070, 1939), “on tho average jJantation tho 
mam body of labourers can expect to earn wages 
not more than half the year.” Those conditions are 
reflected in the malnutrition and insanitary housing 
conditions described in recent reports, official and 
non-official. All Governments in the West Indies 
are faced with these conditions and the discontents 
arising from them. 

To dimmish the dangers of excessive reliance on 
a single export greater diversification of agriculture 
has been widely advocated. It meets with many 
obstacles. Cane may have been found by experience 
to have been the crop giving the highest income per 
acre and per labour unit, a factor of fundamental 
importance in countries so densely populated and so 


75 



March 


THE INTERNATIONAL SUGAR JOURNAL 


1941 


dependent on food imports as some of the sugar 
islands. A high standard of economic efficiency as 
a producer is therefore demanded of any alternative 
export crop. Technical skill, credits and experienced 
labour necessary for developing other crops may be 
lacking, especially where, as in the majority of these 
cases, the country is a small one. Long dependence 
on one crop may also have resulted in a certain 
absence of enterprise. Cuba, it has been said, has 
“forgotten how to farm.” Even if an alternative 
drop is found there remains the critical problem of 
finding a market. 

It is true that in a number of these countries cane 
has extended on to less suitable lands. From these 
it fjhould be eliminated, with the double advantage 
of raising the unit efficiency of sugar production and 
freeing land for other crops. The possibility is 
illustrated by the maintenance of the level of sugar 
production in Britidi Guiana while the area under 
cane has steadily declined. Once this restriction of 
cane to the really suitable lands has been carried 
out, the essential problem is how best to utilize the 
remaining land, part of which may be inside the 
existing cane farms, ^hich may thus have a certain 


basis for development of mixed farming. This non- 
cane land may be utilized for two purposes : alter- 
native export crops, should the markets be found 
for them ; and food crops for internal consumption. 
The Royal Commission on the West Indies recom* 
mends mixed farming, especially for the small peasant 
farmers, who are a considerable section of the West 
Indian proletariat. Fortunately, some of the smaller 
sugar islands, St. Kitts and Martinique, for instance, 
have considerable wild and semi -wild food products, 
while in Antigua ground provisions are largely 
cultivated. Fiji and British Guiana have not only 
considerable food resources but considerable potenti- 
alities for developing other exports, the former in 
its copra, bananas and coconuts, the latter in its 
mineral and forest resources. 

In general, much research both on the technicalities 
of production and on the economics of marketing 
has been done, much of it under Government 
encouragement, for individual crops. A welcome 
point in the West Indies Commission’s recommenda- 
tions is that closer attention should be paid to the 
whole question of agricultural policy, in other words 
to the economy of each country taken as ^8 whole. 


Beet Crops of Europe. 

The Following ake Willett & Gray’s New Crop Estimates. 



Harvesting 

1040-41 

1939-40 

1038-39. 

1987-38. 

1936-37. 


Period. 

root. 

Tona. 

Tom. 

Tom. 

Tons. 

Germany 

. Sept. -Jan. 

. . 2,400,000 

2,303,812 

2,145,141 

2,383,660 

1,960,627 

Czecho-Slovakia 

. Sept. -Jan. 

620,000 

619,898 

630,474 

741,187 

709,662 

Hungary 

. Sept.. Jan. 

166 000 

130,283 

127,288 

111,016 

143,783 

France 

. Sept.-Jan. 

238,000 

1,033,200 

868,892 

976,038 

892,103 

Belgium 

, Sept.-Jan. 

260,000 

262,686 

194,862 

241,816 

243,101 

Holland 

, Sept.-Jan. 

286,000 

246,000 

212,680 

246,446 

244,266 

Russia and Ukraine 

, Sept.-Jan, 

. . 2,700,000 

2,540,000 

2,300,000 

2,500,000 

1,998,943 

Poland 

Sept.-Jan. 

600,000 

430,000 

640,378 

662,062 

468,479 

Sweden 

Sept.-Dec. 

.300,000 

310,969 

292,380 

346,194 

299,196 

Denmark 

Sept.-Jan. 

246,000 

261,992 

190,967 

260,860 

226,200 

Italy 

Aug. -Oct. 

475,000 

460,000 

398,778 

362,111 

335,612 

Spain 

July-Feb. , 

160,000 

82,222 

136,000 

161,111 

239,681 

Switzerland * 

S^t.-Jan. 

16,000 

16,000 

13,000 

12,100 

9,200 

Bulgaria 

S^t.-Jan. 

38,000 

24,716 

19,761 

32,430 

11,821 

Roumania 

Sept.-Jan. 

110,000 

146,613 

166,446 

76,676 

71,841 

Great Britain* 

Sept.-Jan. 

. 486,000 

479,046 

289,436 

377,133 

621,944 

Eire* 

Sept.-Jan. 

90,000 

57,680 

63,891 

81,944 

89,456 

Yugoslavia 

Sept.-Jan. 

100,000 

119,246 

85,869 

37,370 

100.746 

Other countries 

Sept.-Jan. 

168,000 

184,700 

126,251 

160,247 

166,468 

Beet Total in Europe 


...9,234,000 

9,586,862 

8,670,373 

9,627,388 

8,712,009 


* Refitted Sugar. 
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Limitations in Plant Breeding. 


The rediscovery of Mbkdel’s work at the turn 
of the century gave an impetus to plant breeding 
which has formed the foundation of all future work 
on the subject. Prior to these discoveries, improve- 
ments in economic organisms (plants and animals — 
in the following only the improvement of economic 
plants will be considered) were made by the practical 
farmer who had developed “an eye” for favourable 
variations from type, or by the breeder who crossed 
varieties but worked on the basis of adding so 
many “doses” of one or the other variety ; first 
generation .4 X second generation (A x B) x 
third generation [{A X B) X B] X B and so on. 
An early experience of the writer’s was, in fact, to 
be handed over a collection of wheats classified as 
the tliird generations of crosses derived by this 
method. As any experienced worker will appreciate 
the second generation of such a cross will be com- 
posed of a mixture of individuals differing from each 
other to a greater or less extent according to the 
divergence between the two original varieties. At 
once the question arose as to which of these varying 
individuals should be taken as parents for further 
crossing by B. Here, too, enters the question of 
the “eye” of the breeder. 

In the first enthusiasm of Mendel’s discovery 
there apj>eared to be an open road of escape from 
this dependence on the personal possession of an 
“eye” which, if it could be trained, was, nevertheless, 
a “character” provided by nature. The discovery 
was simplicity itself, so simple that little technical 
knowledge appeared necessary for its understanding 
and application. In simple, noii-technical language, 
it led to the consideration of the organism, not as a 
unit in itself, but as a complex of unit characters 
so aggregated that the sum formed an entity — the 
plant — capable of independent life. Within certain 
limits it was possible to build up races or varieties 
differing from each other by the pr(x;ess of adding 
or subtracting one or more units. 

The simplicity appeared to be such that the 
prospects open to the plant breeder seemed limitless 
and the idea was popularized by the method of 
expression ; a character might be present, the 
dominant stage {X), or it might be absent, the 
recessive stage (»). That some limitation to this 
process must exM is obvious. What, for instance, 
would happen when all the characters are absent ? 
The plant would not, as Moses was when the candle 
went out, be still there. One limitation clearly lay 
in the capacity of the varieties, when crossed, to 
yield not merely offspring, but fertile offspring ; in 
other words, the sum of the unit characters must 
s-t least form an entity capable of full and independent 
©xistenoe. Characters could, in fact, only be added 
or subtracted if other veudeties were available which 
respectively possessed or lacked those characters. 


The extent to which varieties could be built up was 
limited to Ihe range of characters whose presence 
and absence was found to pre-exist in the available 
material of a group of plants which were fertile when 
crossed inter se. Tn such a group there remained a 
hard, infrangible core. It is this core which forms 
the essence of the “species” defined as a group of 
plants which are fertile inter se, though, as the 
common reference to inter-specific crosses indicates, 
the word is often applietl in a miicli loo.ser sense. 
It is in consetpience of this fact of the existence of 
a central core that so many efforts have been made 
in recent times to discover in out of the way regions 
of the earth new varieties of the economic plants. 
Thereby the range of characters at the disposal of 
the breeder is extended. Of such voyages of dis- 
covery the fugar cane offers good examples in the 
expeditions to New fluinea and other South Sea 
islands and to the regions extending from the 
Caspian to China. Tlie former led to the discovery 
of Saccharurn robmtum with its range of new 
cliaraeters, the latter to new forms of S. spontaneum 
possessing, among other valuab!o characters, a high 
degi*ee of fold resistance. Incidentally, the sugar 
cane affords an example of the loss well defined 
interpretation of the term “species” for, as is 
commonly known, the above two, with the cane 
itself, S, officinarum, are mutually inter-fortile. 

There is another method by which the material at 
th^ disposal of the breeder may be extended. Close 
observation of a “pure race,” a group of plants 
each of which is a combination of the same assort- 
ment of charatders, may show an odd iilant or so 
which differs in one or more characters from the 
ty}>e ; and frerpiently it will be ftnind that this new 
character (or (jharacters) is handed down to the off- 
spring. It is an example of the birth of a mutation, 
the stimulus to produce which remains a secret of 
nature. Their occurrence is generally rare, though 
recent work has shown means, particularly by 
irradiation, to increase the frequency of their 
occurrence. 

If, in the early days following the discovery of 
Mendel’s work, the method of transposal ap^'ieared 
simple, later investigations, which have disclosed 
much of the mechanism by which the transposal is 
effected, have .shown that it may be very complex. 
Before the mechanism is considered, however, one 
more general point may be mentioned. The character 
has been referred to as the unit ; but what exactly 
is a character ? Varieties may occur which arc 
distinguished by the colour of the flower, white or 
yellow, or by the height of the main stem, tall or 
dwarf, and it is possible to range a collection of 
plants into two groups according as they fall into 
one or the other dess based on the morphological 
difference. But tliis is not invariably the case ; 
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the characters may not be so distinctive and readily 
determined by eye. Unfortunately, too, it is in 
those characters which determine the economic value 
of the plant that the difficulty frequently arises. 
It is not easy, for instance, to define the taste of 
an apple or the flavour cf tobacco ; in fact, the 
term “character” in its common usage may have 
and not infrequently has, a meaning bearing little 
relation to the “character” defined as the unit of 
plant structure. The above examples are all i)hy8ical 
•or chemical characters ca}>able of exact deteimina- 
tion by appropriate, if intricate, means. A still 
greater complexity arises in the case of physiological 
characters which are not capable of such exact 
measurement, though here, too, the matter may be 
simple. Susceptibility to a particular disease has 
not infrequently been found to form a unit character 
capable of being transposed from one variety to 
another, though independent of any recognizable 
morphological difference. On the other hanrl, it has 
been found impossible to reduce to any simple 
formula such a character as purity of tVie juice of 
the sugar cane. Partly this may be due to difficulties 
of exact measurement. The character which con- 
stitutes the plant ilnit is a capacity to respond to 
a certain environment in a certain way, and environ- 
ment is a very variable phenomenon both from 
season to season and from place to place. Even if 
the character itself is capable of exact measurement, 
the varied responses of which it is the ultimate 
expression, are not known with any exactitude. 
Until the unit charact/crs controlling 8\ich responses 
have been isolated — and the prospect of such isola- 
tion is, in many cases, remote — the eye, reinforced 
by laboratory tec*hnic|ue, remains the only means 
for selecting out the desirablo combination of 
characters, and breeding remains the production, by 
,moie or less (often more) hajihazord means, of a 
wealth of material on which the selective art may 
be exercised. 

Wliatevei their source, it is these characters which 
provide the material on which the breeder exercises 
his art, and the character in this sense is a unit 
which is handed on as an entity from ono generation 
to the next (inherited) and which, theoretically at 
any rate, can be introduced or removed from the 
plant complex at will. When attention is turned to 
tlie mechanism of the trails posal of characters, the 
mechanism of inheritance, a further series of limita- 
tions appear. That mechanism has by now been so 
popularized that description is hardly necessary. It 
is the chromosomes of the nucleus of each living 
cell which carry the physical particles, the genes, 
which determine what characters shall find expression 
in the plant. It is the gene which is the physical 
counterpart of the character. 

In general terms it may bo said that groups of 
plants which are interfertile carry the same number 
of chromosomes in their nuclei. That is the typical 
case tp which, however, there are exceptions ; a 


point to which reference will be made later. Such 
a group, subject to the caution already given as to 
the use of the term, constitutes a species. Closely 
related groups or species, again, are generally found 
to possess a number of chromosomes which bear 
some numerical relation to each other ; the one a 
direct multiple of the other or both being multiples 
of a basic common number. In this lies a suggestion 
of a common origin and the fact has been used to 
correct the older systematic classifications based on 
morphological characters alone. 

When attention is directed to the single plant it 
is found, further, that the number of chromosomes in 
the nucleus of the living vegetative cells is, again 
typically, a multiple of 2 (2w) and in the nuclei of 
the generative cells, the pollen and ovum, half that 
number (n). In fact, in the formation of the genera- 
tive nuclei, a reduction in the number of chromosomes 
to one-half, from 2n to w, takes place, and the full 
number (2n) restored when two such nuclei, gametes, 
combine in the process of fertilization. 

It is hardly necessary to state, for it is common 
experience, that characters are inherited from both 
parents, and it follows that, if the capacity to develop 
that character is a material particle, must be 
present as a double dose in the plant body derived 
from the united gametes, while, in the formation of 
the gametes a reduction must take place from the 
double to single dose. This conclusion bears so 
striking a similarity to the observed behaviour of 
the chromosomes that it is impossible to avoid the 
further conclusion that the two are inter-connected. 
The proof that this is so is too technical to be given 
her a, but it is so overwhelming that it must be 
accepted as a fact. A material particle, or gene, as 
it is called, corresponding to the observed character 
is present in the chromosomes. It requires no deep 
mathematics to show that, if a plant bearing the 
double dose {XX) of a gamete corresponding to e 
particular character be crossed with a plant lacking 
that character (a?®), unless other complexities inter- 
vene, the cross (termed the F^) will possess a single 
dose {Xx) and will give in equal proportions gametes 
bearing the gene (X) or lacking it (a;), and tliat 
these gametes, on uniting to form the second genera- 
tion, or Fj, will reform the original parental types 
(XX and xx) in equal proportions and double the 
number of the type Xx, If in these, as frequently 
happens, the form XX is indistinguishable from the 
form Xxy these are termed the dominant form with 
the form xx recessive. In this is contained the essence 
of Mbndel’s discovery. The character is the unit 
and a plant is pure or impure with respect to a 
particular character. The term “pure rewse” is an 
expression of approximation only, a convenient 
method of describing a group of similar plants pure 
only in respect to all the identificable characters ; the 
existence of a pure plant, one in which the sum 
total of all characters occurs each in a condition of 
purity, must be a very rare occurrence. 
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On this basis alone, breeding becomes a simple 
process ; a process merely of crossing plants severally 
possessing the desirable characters and selecting from 
the progeny those having the characters sought. 
Unfortunately, it early became apparent that matters 
were not so simple. “Snags’* appeared, and the first 
was this. The number of identifiable characters was 
found to exceed largely the number of chromosomes. 
Each chromosome must, therefore, contain more 
than one gene, and this implied either the linking 
up of a group of genes, and with those of characters, 
or a breaking down of the structure of the chromo- 
some in the process of fertilization. It is not possible 
to follow the technical detail, but the facts which 
emerge are these. The genes are arranged in a row 
along the length of the chromosome as beads on a 
string ; each chromosome consists of a group of 
specific genes and these genes are ranged in a definite 
order. The complex process involved in the reduction 
of the number of chromosomes from the vegetative 
nimibor (2«) to the generative number (n) is well 
caknilated to facilitate the exchange of genes. 

Consider, as corresponding to the two comple- 
mentary chromosomes, one derived from each of the 
parents, two strings of beads, equal in number, but 
one sot blue and the other white. Cut each string 
in two at corresponding points and re-form them to 
make two strings each possessing the same number 
of beads as the original strings but each forming a 
composite of those ; one a row of blue passing to 
white l>ead8, the other of white passing to blue. 
Now })lace in the blue string a red and a green bea^i. 
It will be seen that, assuming the position of the enf 
to be a chance affair, the chance of separating these 
two bead.s will bo m accord with the distance by 
which they are set apart in the row. The game 
may be complicated by making two or more cuts 
and re-combinations limited only by the interchange 
<>1 complementary parts. So, robbed of techni(!al 
language, it is with the chromosomes. Before the 
reduction from 2n to n takes place, the comple- 
mentary chromosomes, one derived from each parent, 
become closely associated and an interchange of 
complementary sets of genes takes place. It follow's 
that genes (or characters) are found to fall into as 
many groups as there are generative chromosomes. 
When two genes lie in different chromosomes, their 
«cparation is readily effected on crossing wdth a 
jdant lacking them, and, similarly, they can be 
brought together if they occur in different plants. 
Where they lie in the same chromosome, the ease 
with which they can be combined or separated will 
less, but will depend on the distance by whicli 
they are separated in the line of genes. 

That is an elementary complication ; others of a 
Jess simple natiire occur. For reasons that are not 
apparent, it may happen that, in the reduction 
vision preceding the foxmation of the gametes, that 
which the 2n chromosomes are normally reduced 


to n, the entire set of chromosomes pass to one 
gamete. If such a gamete unites with a normal 
gamete, the product is a cell with 3n chromosones, 
known as a triploid ; if both gametes arise in thal 
manner the resultant cell has 4n chromosomes and 
is known as a quadruploid. Repetition of tlie process 
will give 4'ells whose nuclei have higher mnlliples 
of w, and the resultant plants form a polyploid series 
of growing complexity. The phenomenon occurs in 
nature and it can hardly be doubted that many 
natural s}>ecio8 have arisen in this way, tliough tho 
stimulus is unknown. In spite of this ignorance, 
reagents have recently become known, notably 
colchicine,^ which stimulate such behaviour. 

This is not the only way in which polyploids may 
arise. The boundary betw'een sterility and fertility 
w’hon two })lants are crossed is not rigid, and not 
a few^ cases aie known in which the union of the 
gametes of two plants commonly accepted as 
belonging to different species results in viable see<l 
which, liowever, develop into sterile plants, incapable 
of setting seed. Thus, if a plant possessing 2w 
ehromosomed is cros^?ed by another ]ioss(‘ssing 2m 
chromosomes, the iross will possi^ss nm chromo- 
somes and, through lack of diqilication, the intricate 
reduction j.rocess is disturbed. Chromosomal 
behaviour under such conditions is very varied and 
it oceasionull.y lia]>j)ens that the phenomenon of 
du})lieatjon described above as leading to jiolyploidy' 
takes ]>lacc. If and when two gametes in which 
this has ha]>}>encd unite, a balanced cell with 2mn 
chromosomes w'lll result, and such balance is associ- 
ated with fertility. 

Tracing tho mheritanei* of any particular gene in 
sucli a complex as here arises beconu^s a practical 
impossibility'. Even m the simplest ease, that of a 
<|uadiuj>loi(i, any particular chiomosome (aiul, w'ith 
it, gene) is replicated four times and that gene may 
occur in one, two, three, or all of them. It is with 
such material that the breinler has to work, and, 
since polyqiloid forms are not infiecpiently ])ossessed 
of a vigour not found m the simpler dqiloid (2p) 
forms, it is the polyploids w'hich have especial iiiti'iest. 

The sugar cane offers exainpl(‘s of all these 
phenomena. Not only is it tlifticult to determine 
the genes responsible for the valuable eharucters, 
but polyqdoidy and ]iartial polyploidy seem almost 
to bo the rule, tho latter a(*eom})aniod by a greater 
or less degree of sterility^. Though the basic number 
of chromosomes apjicars to be 40, varieties are 
known with multiples of that number, as well as 
intermediates, exceeding 100. It is essentially a 
case wheie tlie eye and laboratory tec}inu|ue must 
be relied on to pick out tho valuable variety though 
genetical knowledge will help much to indicate whicli 
parents ai*e likely to promise results. Cane breeding, 
however, has one great advantage ; owing to the 
asexual xnethod of sugar cane projiagation, purity^ 
of the characters is unnecessary. H. M. L. 
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Downy Mildew of Sugar Cane* 


An aecomit of downy mildew was given by A. F. 
Bbll to the Eleventh Conference of the Queensland 
Society of Sugar Cane Technologists in 1940, and a 
brief reference has been made to his account.* 
Additional reference is given in recent numbers of 
the Cane Growers* Quarterly Bulletin, and it may 
be of interest to give a fuller account of this disease. 
It affords a good example of a case in which 
small beginnings have grown to epidemic size in a 
country that is more than usually subject to severe 
attacks of the disease. Ten years has proved ample 
time to bring about this change in the situation. 
The causes which lie at the root of this changed 
situation, as is usual in such cases, are not simjde. 
Two of the more important are given, and are these. 
The disease is essentially one of well -grown crops, 
thus belying the general rub that ill-grown and, in 
consequence, weak plants are more susceptible than 
those which are healthy and vigorous. It is not 
without reason, therefore, to associate the spread of 
the disease with the. gradual improvement shown by 
the Queensland crop* Which has, in the past 20 years, 
risen from an average yield of 2 tons to over 3 tons 
per acre. At the same time a gradual intensification 
of cane agriculture has taken place ; the isolated 
farms have become contiguous, and that condition, 
so favourable for a rapid spread of infectious 
disease, miles of continuous growth, has become 
established. 

The name Downy Mildew owes its application to 
the disease from the appearance of the fungus as a 
fine, white, soft mildew which appears on the under 
side of the leaves under suitable weathei* conditions. 
Other features, such as yellowish striping of the 
leaves, are of a variable nature, and in serious attacks 
stunting and death result. In its practical aspect 
the most serious feature of the disease is its capacity 
to lie dormant, even for months. Normally the 
fungus penetrates to the growing point where it 
infects the leaves arising sulisequent to infection, 
but it may merely be localized in the stem at the 
level of infection. In these latter cases, the sub- 
sequent growth will be apparently healthy but the 
stem will be a source of infection if used as planting 
material. 

The downy appearance on the underside of the 
leaves is the result of spore formation which takes 
place at night. The spores are wind-borne and, 
having no groat power of resistance, soon lose 
viability. The distance to which infection by spore 
can take place is, therefore, limited ; a quarter of 
a mile is a safe distance. Leaf infection does not 
take place ; the spores must be washed down inside 
the leaf sheath and make contact with the bud. 
Growth usually then proceeds to the growing point 
of the cane ; if it does not, the cane plant may 


produce an infected lateral while the main shoot 
remains healthy. It is this localization of the point 
of infection that causes the spread within a field to 
appear unusually slow for a fungus producing so 
great a number of spores. 

These superficial spores on the leaf surface are not 
produced in winter ; instead, resting spores are 
produced within the leaf tissues. These fall with 
the leaf and, being highly resistant, may form a 
source of infection to the new cane crop. Spread, 
thus, is again localized if the trash is not trans- 
ported to another field ; extended distribution arises 
from infected planting material. 

Unfortunately, the disease is not specific to cane 
alone, and in this lies another source of infection. 
Among the host plants must be counted corn which, 
owing to its greater succulence, rapidity of growth 
and less closely bound leaf sheaths, admits of a much 
more rapid spread of iho disease. A measure of the 
comparative rate of infection is given by the observa- 
tion that while a single diseased cane plant will 
infect only a few dozen plants in the ^our8e of a 
season, a whole field of corn may bo infected in the 
course of two weeks. In the corn, too, spores are 
produced on both surfaces of the leaf, a fact which 
enhances the dispersal. Sorghums are also attacked 
but to a considerably lower extent. 

In such cases, the usual direction in which control 
is sought is in resistant varieties. Most of the old 
standard varieties have proved to carry a certain 
degree of resistance, but it is an unfortunate fact 
that the incorporation of wild blood increases the 
susceptibility of the newer canes, while it is the 
presence of such blood which is sought to impart 
resistance to other important diseases. 

Among the control measures suggested ore care 
in the selection of planting material which should 
not be taken from within a quarter of a mile of any 
diseased plant and, since such plants catmot be 
determined during periods with dry, cool nights when 
spore formation does not take place, young cane 
should be inspected and diseased stools dug out. 
Diseased fields should also be burnt as a pre- 
caution against the resistant spores. Lastly, com 
should not be grown in areas in which the disease 
is suspected. 

Of these control measures, that which involves 
the limitation on the cultivation of maize is the 
most difficult to enforce in an area of independent 
farming communities. It is essentially a case for 
the enforcement of control by an independent body 
and the establishment of such bodies has been 
rendered possible under the Sugar Experiment 
Station Act as amended in 1938 which provided for 
the creation of Cane Disease Control Boards. In the 
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DOWNY MILDEW OF SUGAR CANE 


Mackay area, where downy mildew is particularly 
prevalent, the Board is, through its employees, 
carrying out systematic inspection and destruction 
of diseased cane. In the Bundaberg area the action 
of some farmers has largely negatived the action of 
the Board in that area through insistence on growing 
maize in spite of the knowledge of the interconnexion 
between the two crops in the matter of this disease, 
(^ontrol has, therefore, been extended under the 
Diseases in Plants Act, and it is no longer }X)rmissiblo 
within certain prescribed areas to grow maize except 
w'ith the written })ermission of the Minister or 
Inspector. If jiermission is given, certain conditions 
as to the source of supply of seed are laid down. 

In the Bundaberg area cane is the })rimary and 
maize a secondary crop. Maize, too, is largely grown 
for fodder. This raises the question of finding an 
alternative fodder crop. A natural alternative is 
sorghum, though the cultivation of this crop is at 
prosf'ut in its infancy. It appears, therefore, a 
(piestion of ascertaining the most suitable variety 
of which there is a wide range, some more suitable 
for green fodder than others, and also carrying the 
capacity of forming ratoons. So far as they have 
been tested, all varieties have shown no symptoms 
of the disease. Sorghums serve a jiurposo, equally 
w’lth maize, as a component of a legume, ])ea or 
boan, mixture grown for fodder. 

How downy mildew has come to affect the seedling 
position is recounted by N. J. King.^ The account 
describes the seedling work at the Bundaberg Experi- 
ment Station since the first inception of that w-^ork 
111 1930. An initial handicap was the absence of a 
local supply of fuzz owing to the failure of the arrows 
to set seed. Supplies had in consequence to be 
brought from northern Queensland. Improvements 
in technique, in the establishment of an irrigation 
system in 1936 and of heated glass-house m 1937 
followed. At the commencement the three standard 
varieties were D 1136, M 1900 and Q 813, and the 
disease problem was limited to gumming. The first 
point on which information was required was the 
varieties which would serve best as parents in 
consideration of their capacity to hand down resist- 
ance to gumming. This slower method was, how- 
ever, anticipated by the distribution of POJ 2878 
in 1933 together with POJ 213, and, in 1934, of 
290, POJ 2726 and POJ 234. Thus five varieties, 
all superior vegetatively to the old standards and 
with a high resistance to gumming, were rendered 
available. 

With this alteration in the situation the problem 
changed. Queensland demands certain combinations 
of qualities in her canes which are absent elsewhere. 
Her standard canes were the sweetest in the world. 
A feature, not required in Indian or Javanese canes, 
was a capacity to ratoon well. Further, if gumming 
was, at that time, the most important disease, three 


others were the cause of some concern — mosaic, Fiji 
and downy mildew. Of the abov3 quoted POJ 
canes, POJ 2878 is resistant to gumming .but highly 
susccjitible to the other two ; POJ 213 is resistant 
to gumming and Fiji, but highly susceptible to 
mosaic ami downy mildew ; while POJ 2726 is 
resistant to oil but Fiji disease. As a result 1938 
saw a wholesale sjiread of Fiji and downy mildew 
in the Bundaberg aree, whilst seedlings till then 
considered very promising as being resistant to 
gumming as well as possessing valuable agricultural 
characters, had to lie discarded through their failure 
to resist Fiji and/or downy mildew. Meanwhile, 
owing to its valuable agricultiual characters, 
POJ 2878 has set a new standard against which 
any now variety will bo measured by the agri- 
cultural coimnuniiy. 

It is not surjirising, therefore, that tins reorienta- 
tion of the lireeding problem has materially delayed 
the issue of ])ract]t*al results from the work. It may 
bo said at once that the ideal cane, one which is 
lesistant to all the above diseases as well as possessing 
agricultural fjualitics e(iuai to the best of the present 
cornincrcial canes, has not been and may never be 
obtained. The nearest a))proacii so far obtained to 
that ideal is Q 26. This cane is a product of 
POJ 2875 X HQ 409 ; the former a cane which has 
attained prominence in no country, the latter a 
seedling raised at Hambledon and stih cultivated in 
the area round Townsville. Q 26 is resistant to 
gumming and downy mildew, but susceptible to 
mosaic and Fiji, the former character being its most 
important advantage at the present time. It is a 
thick cane and a good striker and ratooner with 
stalks slightly spreading but nevertheless standing 
up well. It does not form largo stools and covers 
in slowly. Production figures in comparison with 
Co 290 are available. Over four crops between the 
years 1930 and 1939 Q 25 yielded 162 tons per acre 
at an average c.c.s. of 16-12 as compared with 119-6 
tons at an average c.c.s. of 14-35 for Co 290. These 
figures are very promising but the variety has still 
to be proved as to its capacity to stand over. One 
pleasing feature is the fact that, in 1939, a free- 
arrowing year, Q 25 showed no signs of arrowing. 

This is the position attained by Q 26, the most 
promising of the seedling canes, and arrangements 
are being made for its distribution among the farmers 
of the Bundaberg district. It is not yet placed on 
the approved list and its growth requires authoriza- 
tion, seed cane being obtained through the Disease 
Control Board. It is not permissible for farmers to 
obtain seed through those farmers who have already 
grown the variety under agreement with the Bureau. 
These facts give some indication of the care now 
exercised for the protection of the sugar cane crop 
of the Queensland industry. 

H.M L 


1 Cune Qrowen' QmrUrly Bulletin, 1940, 8, p. 29. 
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The Queensland 1939 Sugar Crop* 

Bureau of Sugar Experiment Stations Report. 


From the 40th Annual Report of the Bureau of Sugar . — ^The yield of raw sugar in Queensland for 

Sugar Exi)eriinent Stations, Queensland, for the year the 1939 crop was 891,422 tons^ of 94 n.t. This 

ending June 30th, 1940 (as prepared by Mr. H. W. was easily an all-time record tonnage, exceeding that 

Kerb, the Director), wo take the following j^artioulars of 1938 by some 113,000 tons. Of this ({uantity, 

of the 1939 sugar crop in that countiy. 351,267 tons was produced in areas north of Towns- 

- Oanc.- 'The total area harvested for milluig}nni)os( s ville, and 540,155 tons, or 60 per cent., in areas to 

in 1939 was 261,047 acres, which compares with the south. Thus the progressive upward trend in 

251,064 in the previous season. Of this acreage, production in tlie central and southern areas of the 

102,759 was under plant cane, 137,590 under ratoons State lias been maintained These improved results 

and 20,698 acres was standover cane. The yield of are due in differing degrees to the following causes : 
cane per acre crushed averaged 23*14 tons, ranging Sujierior cane varieties, elimination of loss due to 

from 29*5 in Lower Burdekin to 15*0 in Proserpine, disease, larger areas cultivated, and the adoption of 

and the average sugar yield (94 n.t.) was 3*41 tons, better methods of cultivation and more rational um 

ranging between 4*71 and 2*36 in the same respective of manures. 

districts. Both these figures for 1939 establish new Table I gives the crop statistics for Queensland 

records for Queensland, and the yield of sugar has for the past ten years, while Table II summarizes 

now exceeded three tons for four consecutive years. production and consumption figures and sugar values 

The average acreage farmed by individual cane for the same jierioil. 

planters ranged from 48 acres in the C'airns-Townsville Manufacture . — The proportion of the 1939 sugar 

area to 8 in th<^ Naniliour-Beenleigh area, the average crop manufactured in Queensland which was required 
for the whole State being 32, as compared with 31 for consumption and use in the Commonwealth was 

111 1938. declared at 49*85 per cent, ajid that for export at 

Table I. 

8uowino Acres Cultivated and Harvested, Yields or Cane and Sugar, Acre-Yields and 

Quality or Cane, 1930 — 1939. 

Total Yields Yields per Acre Tons Cane 



Aorob. 

Ach'h 



-.A ^ 

r— 

A^.. ^ 

to 1 ton 

Y(»r. 

Cultivatod. 

Harvested. 

Cane. 

Tons. 

Sugar. 

Tons. 

Cane. 

Tons. 

Sugar. 

Tons. 

Sugar. 

Tons, 

1930 

296,070 . . 

222,044 . . 

3,628,660 

. . 616,783 

. . 16*89 

. . 2*33 

. . 6*83 

1931 

309,818 . . 

233,304 . . 

4,034,300 

. . 581,276 

. . 17*29 

. . 2*49 

. . 6*94 

1932 

291,136 .. 

205,046 . . 

3,646,443 

. . 514,086 

. . 17*30 

. . 2*61 

. . 6*90 

1933 

311,910 .. 

228,154 .. 

4,667,028 

. . 638,734 

. . 20*46 

. . 2*80 

. . 7*31 

1934 

303,916 . . 

218,426 . . 

4,269,991 

. . 612,670 

. . 19*66 

. . 2*80 

. . 6*97 

1935 

314,700 . . 

228,516 . . 

4,220,267 

. . 610,326 

. . 18*47 

. . 2*67 

. . 6*92 

1936 

338,686 . . 

245,162 . . 

6,171,616 

. . 744,261 

.. 2M0 

. . 3*04 

. . 6*94 

1937 

348,840 . . 

249,683 . . 

5,132,934 

. . 763,326 

. . 20*66 

. . 3*06 

. . 6*73 

1938 

347,199 . . 

261,064 . . 

5,342,086 

. . 778,136 

. . 21*28 

. . 3*10 

. . 6*87 

1939 

* 

261,047 .. 

6,038,821 

. . 891,422 

. . 23*14 

. . 3*41 

. . 6*77 

True average for 10 years 

234,244 . . 

4,696,206 

. . 666,092 

. . 19*62 

. . 2*84 

. . 6*91 


• Not avaUable. 


Table II. 

Total Sugar Average Average Average Price, Average 

Year. . Production Tone Sugar Australian Expert No. 1 Pool Price, 

at 94 n.t. Exported* Price Price. Sugar. aU Sugar 

Tons. Tons. £ i £ £ 

1930 616,783 . . 203,606 . . 27*00 . . 8*30 . . 19*70 . . ^19-60 

1931 581,276 . . 291,802 . . 27*00 , . 9*40 . . 18*30 . . 18*00 

1932 514,027 . . 189,733 . . 26*00 . . 8*30 . . 19*30 . . 18*80 

1933 638,734 . . 306,687 . . 24*00 . . 8*00 . . 17*20 . . 16*20 

1934 612,670 . . 277,336 . . 24*00 . . 7*60 . . 16*50 . . 16*60 

1986 610.326 298,202 .. 24*00 .. 7*90 .. 16*90 .. 16*20 

1936 744,261 . . 409,400 . . 24*10 . . 7*96 . . 17*10 . . 16*20 

1937 762,794 . . 430,623 . . 24*00 . . 8*30 . . 17*56 . . 16*30 

1938 776,810 . . 443,386 . . 24*00 . . 8*20 . . 16*96 . . 16*10 

1939 890,896 . . 616*792 . . 23*60 . . 10*40 . . 17*00 . . J16-76 

* Bagged Sugar. t Peak Y^^Soheme first operated in 1980. t Bevlsed Hill Peak sobodide flnt operated 1 b 1989. 


1 This is eUghtly In excess of the figure quoted in Table 1 as it includes local sales which are additlcoal to that quantity acquired by the Sugar Boaffd> 
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THE QUEENSLAND 1989 SUGAR CROP 


50*16. These proportions are exclusive of the “excess’* 
sugar produced by mills in excess of their allotments 
under the Peak Year scheme ; tlie excess sugar 
produced in 1939 was 168,520 tons, as coin]>ared 
with 163,943 tons in 1938, and 183,869 tons in 1937. 

Prices . — The price payable for the sugar reciuired 
in Australia was declared at £23-12-6 per ton of 
94 n.t. The net value per ton of 94 n.t. sugar sold 
abroad was £10-7-6, a figure winch is £2-3-3 per Uni 
higher than the 1938 one. The average price jiaid 
to those Queensland mills which did not produce 
“excess’ sugar was £16-19-7 ixir ton, or 6d. more 
than in 1938. The average value of all sugar was 
£15-16-3, which is the highest recorded since 1935. 
The total value of the 1939 crop was £14,042,000- 
an all-time record and liigher than the 1938 value 
by £2,304,000. 

Molasses.- During 1939, 23,084,783 gallons of 
molasses was produced, which compares with 
20,286,191 gallons in 1938. This quantity was dis- 


]j(>sed of as ftillows ; — 

Sold to distdlorios 9,581,241 

Burnt as fuel 3,834,653 

Use^d or sold for feed 4,727,170 

Sol<l for oilier piirjioses 188,889 

Used as manures 4,295,289 

llun to waste 457,641 


23,084,783 

The 1940 Sugak Crop 

The growing season for the 1940 cane crop was 
one of alternating extremes. The diy Spring months 
tjf late 1 939 were followed, m general, by excessively 
heavy wet-season rains, so that water-logging of 
li(‘lds of backward cane was coimnon, and handi- 
cajijied the crop. The cyclone season also left its 
mark. The magnitude of the estimated crop was 
therefore surprisingly goo<l ; })roliminary estimates 
Jiut it at 5,867,700 tons of cane, a figure substantially 
below the actual yield for 1939 but still very much 
higher than normal. By November it was doubtful 
whether this tonnage would be realized, due to the 
heavy arrowing of the crop in most districts, com- 
bined with lighter crop yields following a very dry 
autumn ; on the other hand, the crop seemed to 
promise a high sugar content, and this factor was 
bound to compensate in some measure. 

Allowing for that proportion of the cane crop that 
^ill probably be allowed to stand over until 1941, 
e stimates are that some 810,000 tons of raw sugar 
^ill be manufactured. Such a tonnage, if realized, 
^ould be second in magnitude only to the record 
production of 1939 — 891,422 tons. In addition, 
N.S.W. mills were expected to crush some 310,000 
tons of cane, from which approximately 39,000 tons 
sugar may be expected. The estimated total 
Australian cane sugar production for 1940 may 
therefore be placed at 850,000 tons, to which must 
be added some five or six thousand tons of beet 
iH'oduoed at Maffra, Victoria. 


The Economic Outlook. 

The 1939 crushing season (said Mr. Kerb) was 
launched in an atmosphere of uncertainty. The cane 
cro}3 was the largest ever produced, and with the 
oj3eration of the international cx]iort quota scheme 
it appearctl that less than 50,000 tons of excess sugar 
could be accjuircd and disposed of, over and above 
tlio basic null peak aggregate of 737,000 tons. The 
])robabl(5 unmarketable excess w'as thus some 100,000 
tdns of law sugar. At this period the grave int/cr- 
national situation w^as rajiidly deteriorating, and 
cumulated iii the declaration of war in Sc'ptember, 
1939. This brought about a substantial change in 
the oconoiiuc position so far as the Britisli Emjnre 
was (ioncerned. The Bi it ish ( 1 overnment embaiked on 
a policy of Emiiire imrchasing whicli ultimately gave 
the Australian sugar jirodiK^er the luiexjiecded oppor- 
tunity for disjiosing ol his entiie 1939 prociiiction, 
the transaciiou b(‘uig oi course contingent upon the 
availability of slujqang. The net export value 
realized for sugar stild after tlie outbreak of hostilities 
was about £10-10-0 i)er ton, substantially better than 
the average j>ricB in r^'ce^ut ^'eai’s. 

While the war was thus initially responsible for 
easing what would doubtless have beson a most 
difficult position, there are definite indications that 
the eontiniiaiiee of hostilities may create just as 
ilifficult ]3roblems for the future. The tonnage of 
cane in 1940, which is expected to have been avail- 
able for manufacture, is capable of yielding well over 
800,000 tons of sugar, m spite of the less favourable 
gi’owing season experienced. While the Empire 
purchasing plan may be able to absorb the entire 
volume of Australian production during 1940, the 
availability of shipping is less certain. It was anti- 
eijmted that the sugar manufactured early in the 
crushing season could be got away without difficulty, 
but that a large proportion ol that made later would 
have to be held in storage for some months. Many 
of the mills were forced to store portions of the 1939 
crop till the autumn of 1940, and steps have since 
been taken to provide increased storage capacity for 
this and subsequent years. 

The industry recognizes that the outlook is obscure, 
and the need for rationalization of production is 
probably more acute than ever before. In most mill 
areas a sincere effort has been made to implement 
the 1939 amending regulations which make provision 
for the formulation of a scheme to control production 
on individual farms within the limits of the present 
mill peak tonnage. Yet to devise a basis which is 
acceptable to the large majority of cane growers in 
any area is, of course, a task of some magnitude. 
However, it is encouraging to be able to record that 
something hRs been achieved in this respect, for 
while a number of mill areas have allotted peak 
tonnages of cane (or sugar) to the individual suppliers, 
others have favoured control on a net acreage basis. 
The future alone will show which plan possesses the 
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greater merit. Admittedly, any form of production 
control is irksome to the primary producer. Even 
though he may have no special desire to increase 
his individual production, there exists the factor of 
intensification of agricultural methods which makes 
for a steady but progressive increase in acreage yield. 
While it may be urged that the area cultivated 
should be reduced in proportion to the increased 
production per acre, this would bo offset by the 
hatural gain in regional farming population horn 
year to year which normally prefers to be absorbed 


into sugar production rather than to migrate to an 
area where other forms of primary industry are 
enjoying no greater measure of stability. 

Such considerations have induced exploration of 
the possibilities of utilizing surplus production for 
purposes other than human consumption, as well as 
providing a safety valve in the event of the closing 
of the present overseas distribution channels in the 
course of pf)st-war adjustment. The scheme of 
diverting cane juices or syrups to the production of 
fuel alcohol seems to offer something in this respect. 


The Multifeed Dorr Clarifier. 

By G. A. N. WOODCOCK. 


During the past 20 years the Dorr Clarifier has 
been generally adopted as standard equipment in 
modem sugar factories, and installations for either 
Simple or Compoubd Clarification are now to be 
found in no loss than 30 sugar -producing countries. 
In the course of these two decades great strides have 
been made in both the theory and practice of 
clarification (defecation), and the Dorr has been 
continuously improved as experience dictated. This 
largely accounts for the fact that about 95 per cent, 
of the continuous cane juice clarifiers in use to-day 
are Dorrs. 

The introduction of new cane varieties, particularly 
some of the POJ h 5 hridK, brought along new clari- 
fication jiroblems, and led to more intensive research 
into tile fundamentals of defecation, which hitherto 
had been taken for granted. Clarification of cane 
juice involves both chemical and physical opera- 
tions ; first, coagulation and prociipitation of soluble 
non-sugai’s by the application of heat and the 
addition of lime, with or without other chemicals ; 
second, the flocculation or consolidation of the now 
insoluble particles ; and last, after they have settled 
out, their final removal, so that a sucrose solution 
of maximum clarity and purity may be delivered 
to the evaporators. 

The preliminary treatment, heating, liming, etc., 
varies greatly, and no oiio method is likely to produce 
optimum results under all conditions. It is, how- 
ever, very important that every effort be made to 
adapt the procedure to changing local conditions 
and so obtain the best possible reaction at all 
times. Subsequent treatment, though it may greatly 
assist this reaction, must never be expected to 
replace it. 

The two basic factors affecting flocculation are the 
tendency of the particles of a precipitate to attract 
and collide with one another and their tendency to 
adhere to each other after such collision. The 
adhesion factor is influenced by the preliminary 


treatment, i.e., the adjustment and control of pH 
and temperature, a matter under local control. The 
collision factor is influenced by motion within the 
system and the time element. These latter are 
general rather than special conditions, anfl something 
could he done to control them in a general way. 
The Dorr was accordingly modified by enlarging the 
original small diameter “feed well” into a “floccu- 
lating cell” having the same diameter as the rest 
of the clarifier. 

As no clear juice was removed from this chamber 
or compartment any more than it was from the 
small feed well the time element or detention period 
was considerably lengthened, thus allowing a more 
complete chemical reaction. The addition of vertical 
varied jranels to the rotating scraper arms in the 
“flocculation cell” multiplies enormously the chances 
for collisions between the particles. These distinct 
improvements were introduced with excellent results 
but the steadily increasing percentages of the more 
refractory juices continued to cause trouble by 
reducing the capacity of existing clarifiers. 

Attention was then focussed on the fact that in 
the regular tray type of thickener, where the mud 
from each tray is to some extent intermingled with 
the feed to each lower tray in turn, there is bound 
to be some re -dispersion of the mud particles. Experi- 
mental work has definitely proved that settled floes, 
if re-dispersed, will not re-form in floes of the same 
size, nor will ever re-settle so completely nor so 
fast ; and also that the finer the particles are, the 
more pronounced does this become. Due to the 
much greater re-dispersion occurring with the more 
slimy settlings of the POJ cane varieties, the Multi- 
feed Dorr was designed so that the mud and juice, 
once separated, would remain so ; this also meant 
that the feed to all the trays would be of identical 
composition. In this machine the old centre shaft 
has been replaced by a central tube with partitions 
providing for separately conveying the ^oulated 
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juice to the lower compartments and the mud from 
the trays to the mud thickening compartment. 

Reference to the illustration (Fig. 1) will make 
the followiiig description plain : The interior of the 
Multifeed Dorr is divided into a flocculating cell A, 
a mud thickening compartment R, and tray com- 
partments 0. The number of tray compartments 
and the diameter of the tank dejiend upon the 
(japacity required and the factory space available. 
The mechanism consists of a rotating centre tube D 
with partitions for the passage of the flocculated 
juice*/ to the lower compartments, and pas.sage 
of settlings K from the tray compartments to 
tlie lower mud thickening compartment. 

Two arms hi each compartment are rigidly 
attached to, and rotate with, the centre tube, 
(’arefiilly designed extensions form a part of 
the arm assembly and gently move the sedi- 
ment in a spiral ]mth from the outer edge of 
the traj^s, to tlie mud discharge ojiening in the 
centre tube. Tlio flocculating cell is provided 
with vaned panels E fastened to the scraper 
arms and rotating with them. The gentle 
agitation of the incoming treated juice by those 
panels assists in the formation of rapidly 
settling floes. At the juice surface in the 
flocculating coll are located spiral skimmers L 
and hanging blades M. The skimmers move 
the foam towards the perijihery of the c j11, 
where it is discharged into the foam canal 0 
by the hanging blades. 

Rotation of the centre tube and the median - 
isin attached thereto is obtained through a 
sjiecially designed reduction unit F, the tube 
being bolted to a worm wlieel which is sup- 
jxirtod on ball bearings. Radial and thrust 
loads from the worm gear and mechanism are 
carried by ball bearings in the reducer unit, 
all parts of which oiierate in an oil-bath, 
ensuring uniform and smooth performance. 

The Dorr Multifeed Clarifier can be supplied 
with either steam or electric drive, the power 
lequired being 2 H.P. for the smaller and 4^ 

H.P. for the larger sizes. Actual power con- 
sumption is often only 60 per cent, of the 
connected horse -power. 

Clarified juice is withdrawn from the upper portion 
of each compartment N, the flow being regulated by 
adjustable sleeves in the clarified juice overflow 
box 0, The settled solids from the tray compart- 
ments are discharged into the bottom compartment 
where additional thickening takes place, while the 
thickened mud is continuously removed by the 
Dorreo Pump H, which is provided with an adjust- 
ment to permit variation of the volume of the 
discharge. The settled solids are thus continuously 
removed by positive mechanical means in a manner 
providing no opportunity for either accumulation or 
fermentation. The mud withdrawn occupies less 


than one -half the volume of the settlings discharged 
from ordinary defecators, as the quantity of juice 
remaining in the mud is relatively small. 

Like all its predecessors, the Multifeed Dorr is 
extremely well insulated, and there is a difEerence 
of only about 2®(^ between the temperatures of the 
feed and the clarified juice. The advantage of this 
in steam economy at the evaporator is obvious. As 
the hot thiii-juice can be held over in the Dorr for 
a day or longer without appreciable drop in purity, 
the necessity of w'orking it iq) at the weekly shut- 


downs is avoided. This moans, not only that the 
evaporators can be shut down almost simultaneously 
with the mills, but also that they can be started up 
with the mills, as clarified juice will flow from the 
Dorr as soon as the feed to it re-commences. There 
is therefore less need to blow exhaust steam through 
the roof, as is usually done while open defecators 
are being filled. Provision is, of course, made for 
completely emptying the clarifier for liquidation. 

Advantages of the Dorr Clarifier over the out-of- 
date system of open defecation are so well known, 
and have been so thorouglily demonstrated in every 
sugar-producing country, that only a very brief 



Fig. 1. 
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suixunary need be given here : There is a great 
saving in floor space, in mud filtering surface, in 
labour and in fuel. A continuous flow of uniformly 
clean juice and denser mud, at higher temperatures 
together with the smaller volume of each in process, 
leads to more efficient boiling-house work, cleaner 
sugars, lower filter-cake loss, and more rapid pro- 
cessing throughout, with all the attendant savings. 

The new Multifeed Dorr has been proved by care- 
fully conducted comparative tests in Cuban mills to 
liave between 30 and 40 per cent, greater capacity 
than the old type, but a 26 per cent, increase has 
been adopted as a conservative figure in determining 
the new ratings. This moans that smaller machines 
may be specified for a given tonnage with corres- 
ponding economy of space and money. 


The Multifeod Dorr is particularly suited for Com- 
pound Clarification, permitting as it does of a more 
compact and less expensive installation. The illus- 
tration (Fi^. 2) shows such an installation, the con- 
venience of operation and supervision being at once 
apparent. The Primary Dorr, the larger of the two 
in the photograph, receives the juice from the crusher 
and first mill together with the clear overflow from 
the smaller or Secondary Dorr, the mixture having 
been previously heated and limed to give optimum 
settling. The clarified mixed juice is delivered to 
the evaporators while the primary mud is mixed 
with the feed to the Secondary Dorr. This feed is 
composed of the secondary or maceration juice, from 
the second mill, which after addition of the primary 
mud is given the appropriate lime and heat treatment. 

This dilute juice contains by far the greater pro- 
portion of the colloidal and lighter impurities, and 
it is an immense advantage to be able to give it the 


treatment best suited to it, which invariably differs 
considerably from that which produces the best 
results in the primary juice. The secondary mud is 
sent to the filter station and, as the higher sucrose 
content of the primary mud has been reduced by 
the leaching effect of the lower density secondary 
juice, the feed to the filters has a lower sucrose 
content than is usual with simple clarification. That 
this must be so is obvious from the fact that the 
Brix and purity of the secondary juice is several 
degrees lower than that of the mixed juice from 
which the mud is settled out in simple clarification. 
The mud from the Dorr is of a granular consistency 
which greatly facilitates filtration, and the result of 
these two favourable characteristics results in an 
appreciably lower loss of sucrose in the cake. 

Compound Clarification in- 
stallations have been made 
under widely varying con- 
ditions in some 20 different 
countries, and all have shown 
increased sugar recoveries ot 
irom 1 to 2 pex cent. Better 
elimination ot colloidal and 
other impurities results in 
freer boiling massecuites with 
quicker and more complete 
exhaustion of syrups, thus 
reducing in-boiliijg with all 
its disadvantages. The loss 
viscous massecuites purge 
more easily and so increase 
the capacity of the centri- 
fugals, produce a cleaner and 
dryer sugar with better keep- 
ing qualities than sugar made 
from juices clarifiecl by the 
old methods. Compound 
Clarification with the now 
Multifeed Dorr Clarifiers offers an excellent means 
of ove coming the problems created by the intro- 
duction of the hybrid canes. 


Embboenoy SUGA.B SuppLiBS POR U.S. A. — The President 
of the American Sugar Refining Company recently pointed 
out that, in reap act to sugar’s part in the American 
national defence programme, ample supplies seemed to 
be assured at reasonable prices. Thirty per cent, of the 
total consumption comes from sugar grown in the 
continental United States. The other 70 par cent, comes 
from Cuba, Puerto Rico, Hawaii and the Philippines. 
The supply available from these islands assures the 
country its sugar siqiply if production and shipping are 
unhamp3red. In fact there are large surpluses, actual 
and potential, eapscially in Cuba, resulting in part from 
the expmsion programme of the last war; any failure 
of supply from the Philippines, for example, could Ue 
replac^ without difficulty from Cuba alone. In other 
parts of the world sugar surpluses existed Bt the beginning 
of the present war. While the latter has upset some 
production, it has also reduced much consumption. 



Fig. 2. — Dorr “Multifeed” Clarifiers at Central Santa Juana, Puerto Rico. 


Chemical Reports and Laboratory Methods* 


Synthesis of Sucrose hy the Sugar Oane Plant. 

Constance E. Habtt. Reports of the 

Hawaiian Sugar Technologists, 2nd Meeting, 

pp. 113-116. 

In the Enzyme Laboratory of the Hawaiian Sugar 
Planters’ Association, the processes of the inter- 
conversion of glucose and fructose and the formation 
of cane sugar are being studie^l, using detached 
blades, entire plants, etiolated shoots and excised 
roots supplied with simple sugar in the dark. Results 
recorded so far may be summarized briefly as 
follows. 

Supplying detached blades with both glucose and 
fructose hast-ens and increases the formation of cane 
sugar in the dark, comjiared with supplying only 
one of the simple sugars. Detached blades can 
continue to form sucrose from glucose for nearly 
two weeks, reaching over 16 per cent, cane sugar 
on the dry-weight basis. Temperature affects the 
absorption of simple sugar, the inter -conversion of 
glucose and fructose, and the formation of sucrose. 

The absorption of simple sugar is much the same 
at 6 and 20°C. but is increased considerably from 
20 to 40°C. The inter -conversion of glucose and 
Iructoso does not take place at 6°C. ; it keeps pace 
with the formation of sucrose at 20 and at 30 to 
40®C. it exceeds the synthesis of sucrose. The 
ojitimum temperature for the formation of sucrose 
by detached blades supplies with simple sugar in 
the dark was found to be 30®C. 

Experiments reported previously' indicated that 
although neither light nor chlorophyll is required for 
the formation of cane sugar from glucose in leaves 
of plants which had been grown in the light (albino 
loaves with a hereditary lack of chlorophyll), yet 
etiolated plants (plants lacking chlorophyll because 
grown in the dark) are able to make only very small 
amounts of sucrose from the glucose suiiplied. 

These experiments were repeated. When supplied 
with glucose in the dark, the green and albino blades 
made practically the same amount of sucrose. Young 
etiolated and green shoots of the same age were 
placed in 6 per cent, glucose in the dark for 24 hours. 
Tl)o etiolated shoots increased 1*07 per cent, sucrose 
on the dry-weight basis, while the green shoots 
increased 2*06 per cent, Tliese experiments indicate 
that the “sucrose-synthesizing mechanism” does not 
require chlorophyll ; and tlxat it does not require 
light for its action, but may require light for its 
formation. 

In the Annual Report for 1938 the statement was 
made that when entire plants of the variety H 109 
Were supplied with 6 per cent, glucose in the dark 
for 48 hours, the roots absorbed glucose and made 


sucrose, but there was no evidence that any of the 
glucose or sucrose went into the stem and leaves. 
This experiment was repeated with similar results. 
In another experiment the roots of one series were 
trimmed about 2 cms. behind the tips, tljo ti|)s being 
discarded. Entire i)laats were suiiplied with 6 per 
cent, glucose for 48 hours, one series with intact 
roots and one series with trimmed roots. 

The entire roots absorbed more glucose than the 
trimmed roots and gained 4*2 per cent, sucsrose on 
the dry-weight basis, whereas the trimmed roots 
gained only 0*7 per cent, sucrose. Of the glucose 
absorbed by the intact roots .52 per (ient. was con- 
verted into sucrose, whereas of the glucose absorbed 
by the tiiimncd roots only 38 per cent, was converted 
into sucrose. Trimming the roots decreased not only 
their ability to absorb glucose but also their ability 
to form sucrose. This might indicate that xiart of 
the “sucrose-synthesizing mechamisn” is supplied by 
the root tips. 

These studies with etiolated plants, entire green 
jilants and excised roots iudMiate several import- 
ant characteristics of the “sucrose-synthesizing 
mechanism.” This mechanism may require light 
for its formation but not for its action ; it does not 
require the presence of chlorojihyll ; it may, in part, 
be formed in the leaves and move down to the roots, 
and it is somehow rendered less active if the root 
tips are removed. In short, the mechanism seems 
to possess some of the characteristics of a vitamin 
or a hormone. 

To examine this possibility, vitamins and hormones 
were used in synthesis tests. Again, the excised 
roots, not aerated, made almost no sucrose. The 
ability of aerated excised roots to make sucrose from 
gluco.se was increased by each of the following factors, 
in decreasing order : vitamin (riboflavin), vitamin 
C (ascorbic acid), sodium phosphate (NaHjPO^), 
vitamin Bj (thiamin chloride). The increase in 
synthesis induced by riboflavin was considerable. 
Excised roots supplied with riboflavin made much 
more sucrose than the attached roots without 
riboflavin. 

Riboflavin, ascorbic acid and thiamin chloride are 
aU normal constituents of green leaves and are 
supposed to be supplied to the roots by the leaves. 
They are highly active in the metabolism of both 
plants and animals, but much remains to be learned 
of their functions. The results herein reported 
constitute evidence that these vitamins function 
directly or indirectly in the syr thesis of sucrose from 
glucose. These studies axe being continued for the 
purpose of learning more about the “sucrose- 
synthesizmg mechanism” of the sugar cane plant. 


1 Wawaiian Planter^ Reewl, 1937, «, pp. 88-46 ; bcc also the Annual Keport (or 1938. 
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Oonduotometric Determination o! Ash. E. D. Jbnsen.^ 

Technical Communication No, 6, Bureau of 
Sugar Expt. Stations, Brisbane, pp. 1-13. 

Kelly and Newman® have demonstrat^ed in 
Queensland that the estimation of ash from direct 
conductivity measurements yields results of sufficient 
accuracy when applied to the products of one factory, 
but it is not known whether a single relationship 
between conductivity and ash exists for all Queens- 
land sugars. Accordingly this research was under- 
taken 

Experimental.- -ApparatxwA used (jonsistod of a 
Cambridge lO-motre slide-wire bridge having ranges 
centred about 5, 60 and 6,000 ohms. It was siijiiiliod 
with A.C. at 6 volts from the secondary winding of 
the Sugar Bureau pH Metor,® the galvanometer 
terminals of the bridge being eormocted, one to the 
control grid and the other to the earth of the meter. 
Thus the Wheatstone network constituted the grid 
leak resistance of the control valve of the meter, and 
any out -of -balance voltage in the bridge was ajuilied 
directly to the meter, causing a deflection on the 
indicating dial. Changes of 1 ohm in 5,000 could 
be detected ; and, while the accuiacy thus obtained 
is not high compared with that of precision assemblies, 
it was sufficient for the jiurposo in view. 

In determining the cell constants, the electrodes 
were coated with platinum black,* conductivity 
determinations being then made with standard 
solutions of 0*001-N and 0*002-N. Sugar solutions 
of 1 per cent, were used, this concentration having 
a resistance yielding a balance about the mid-point 
of the 6,000-ohms range of the bridge. It was found 
that a common temperature coefficient of resistance 
could be applied to the solutions used, and 20°C. 
was adopted at the standard temperature. In the 
formula Ct = C 20 [1 + a — 20)] a, the tempera- 
ture coefficient was found to average 0*0264 for eight 
solutions from different factories. 

Values for gravimetric ash (using the double 
sulphate method as standard) and conductivity at 
20°C. were plotted for each of eight factories, the 
plots being such as to enable linear relationshijis to 
be postulated, so that the equations were of the 
20 — a 

general form : Ash = — a being the intercept 

0 

on the conductivity axis, and 6 the slope of the line. 
At zero ash a conductivity remains, as expressed by 
a, equal to that of the water used in preparing the 
solutions ; a could, of course, be eliminated by 
applying a subtractive correction to the measured 
conductivity of each solution, giving a formula of the 

general form ; Ash = ^ 

Restdts. — ^In carrying out the gravimetric ash deter- 
minations in duplicate, in 46 cases out of 52 the 
differences in duplicates did not exceed 0*02, and 


only one exceeded 0*06 per cent. ash. Regarding 
the conductometric ash determinations, 42 out of 62 
duplicates agreed within 0*02, and again only one 
exceeded 0*05 per cent. asli. Therefore, from the 
point of view of precision alone the conductometric 
method is not inferior to the gravimetric, besides 
being much more rapid. As for the differences 
between the gravimetric and conductometric ash 
values, in 40 out of 52 tests these did not exceed 
0*02, and only four exceeded 0*05 per cent. ash. It, 
therefore, follows that if the conductometric deter- 
mination of ash be adopted, not only wifl the standard 
of af:curacy be at leest maintained, but a smaller 
proportion of the chemist’s time will bo devoted to 
the work. 

It is necessary that each factory should prepare 
for itself at the commencement of the season a curve 
relating conductivity and chemical ash, using a 
representative group of sugar -house products covering 
the range likely to be encountered in routine work. 
It should also be mentioned that the ap})aratus used 
ill this research, while sufficiently precise for the 
work, could not be considered entirely suitable for 
a factory laboratory, particularly as instalments are 
available which in a compact anil robust form 
combine at least equal accuracy with greater con- 
venience in manipulation. 

Losses known and unknown in the Sucrose Balance 
Sheet. J. Raitlt. Proc. I4th Gong. South 
African Sugar Tech. Assoc., 1940, pp. 
151-164. 

Undetermined losses do without doubt exist, and 
step.s taken to reduce them, as well as the other 
known losses in the bagasse, the filter -cake and the 
molasses, will definitely prove remunerative. In 
South African factories between the years 1928 and 
1939, the loss in the bagasse lias been reduced by 
2*86, that in the filter-cake by 0*92, and that in the 
molasses, including the midetermined, by 3*42, a 
total of 7*20 per cent, in the overall recovery. 

It is not necessary to use formulae to confirm the 
belief that the large losses taking ])lace in the boiling 
house in years past are not merely losses in high 
purity molasses. They are to a large extent attri- 
butable to those undetermined losses so difficult to 
locate when the factory control has had to rely on 
inferential figures in place of the positive weighing 
of products. 

It is possible to bring definite evidence of the effect 
of undetermined losses on the overall recovery by 
presenting the detailed sucrose balance sheet of the 
author’s factory during the past five years. It is 
evident from these figures (as per cent, sucrose in 
cane) that the most significant improvement con- 
sisted in reducing the undetermined losses, the known 
losses renaaining more or less constant. 


1 Asutetant Chemist, 'Fairymead Mill, Queensland. 2 I.SJ., 1930, p. 894. 5 1934, p, 190. 

4 As described In "Soil Analysis** by 0. H. WniaHl (Murby, London). 
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In order to obtain a better insight into these 
unknown losses (which have been reduced, but not 
eliminated), the control was improved by the addition 
f)f a syrup scale, which revealed certain anomalies 
that could not have been detected previously. It 
was thus possible to separate the miknown losses as 
those taking place up to the pans and those occurring 
during boiling and curing. 



193.5. 

19.30. 

1937. 

1938. 

1939. 

Lost in bagasse . . 

6*48 

6*38 

6*20 

6*21 

5*36 

,, filter-cake 

0*64 

0*46 

0*43 

0*48 

0-41 

,, molasses . . 

6*22 

7*02 

7 -.36 

7-30 

6-.36 

ITudotermined loss 

4*59 

3*46 

2*32 

1*63 

2*11 

Recovered in bags 

83*17 

83*68 

84-69 

86*48 

86*77 


Tn the course of the past season when a definite 
im])rovement in boiling house technicpio and cooling 
(•{juipment resulted in a lower molasses loss, it was 
jiuzzhng to find a setback in the unknown losses, 75 
per Cent, of which wore taking place during boiling 
and curing and 25 per cent, up to the jians. By a 
l>roc(*ss of elimination, the location of these losses 
was narrowed down to the rich boilings. 

This diagnosis by technical accountancy w’^as siib- 
socjuently confirmed by placing detector samplers on 
the vapour jiipes of the })ans. They revealed that 
lieavy density liquors up to 60" Brix were being 
entrained at practically every stage of the rich purity 
strikes. In one case the sampler even collected a 
large amount of well-formed crystals mixed with the 
entrained syrup. 

Undeter mined losses, therefore, can take place by 
entrainment in the evaporator and ])ans ; by the 
loss of juice in the filtration of soft cakes ; by leaks 
in heaters and pipings ; by spillage ; by decom- 
position by heat and inversion ; and by the repeated 
circulation of molasses and jelly boilings. Undeter- 
mined losses are seldom less than 0-5 per cent, of 
the sugar in the juice, and may under unfavourable 
conditions rise to 4 per cent. It is desirable that 
the practice of reporting molasses and undetermined 
losses as one eoinbiiiod item should be discontinued, 
and with this object in view it is essential that, no 
lactory should be without a molasses scale. 

Inversion of Sucrose by various Organic Acids. Phzmo 
Hamaguti, Tosihide SiMizuand Tokuhiro Niinuma. 
J. Soc. Trop, Agr.f Taihoku Imp. Univ., 11, pp. 
300-308; through Chem. Aha., 1940, 84, p. 7131 — 
Hydrolytic power for 60 per cent, sucrose solutions 
at 50° decreased in the order, oxalic acid > maleic 
acid > malonic acid > citric acid > tartaric acid 
> formic acid > fumaric acid > malic acid > 
acetic acid. 

Composition of Sugar Cane. Koitiro Honda, Tunbo 
Tatuno, Y. Nakamura, T. Goda, Y. Mima and 
Kazuo Yamahuzi. Bull. Agr. Chem. Soc. Japan, 16, 
pp. 49-54; through Chem. Aba., 1940, 84, p. 7132. — 


Bagasse contained 44*66 per cent, of fibrous cells 
1*061 to 1*172 mm. long and 0*018 mm. wide. After 
the removal of sugar the stem of cane contained ash 
1*39 to 1-64, extraction with cold water 1*94 to 2*64, 
hot water 3*86 to 4-67. dil.-alk. 33*90 to 38*80, alc.- 
benzeno 2*69 to 2*83, pentosan content 26*19 to 27*63, 
lignin 18*63 to 21*81, nitrogen 0*33 to 0*36, cellulose 
47*75 to 50*32, a-cellulose 34*72 to 37*23, /3-ceUulose 
4-97 to 7*12, and 7 -celluloso 5*79 to 8*22 per cent, 
in dry matter. 

Properties 0! Colouring Substances of the Cane Sugar 
Factory Juices. T. Yamane and I. Kamihigosi. 

J . Soc. Chern. Ind. Japan, 48, Suppl., p. 142 ; through 
Chem. Aba., 1940, 34, p. 7134. — Adsorption of caramel 

growing sugar crystals is maximum at 7*0 pH. 
This colouring matter is definitely localized at one 
end of the 6-axis of the cryslals, which was also 
observed with Congo red. methyl water blue, and 
like dyes, negatively charged 111 aqueous solution, 
but not w'ltb ])ositive ones like neutral red and acid 
ones like methyl orange. Agitation of the medium 
has no effect on these re.^nlts. 

Spontaneous Combustion of Sugars. R. Kopecey. 

Liaty Cukrovar, 58, pp. 7-8 ; through Chem. Abs., 
1940, 34, p. 7135.- Ih^cause spontaneous combustion 
m sugars is similar to that occurring in coal the 
author develops that view that oxygen condenses 
on the surface of a sugar cry.dal and then becomes 
concentrated continuously. When the temperature 
of the mass of sugar roaches a critical level, the 
oxygen units chemically with the sugar. The con- 
(5entratioii occiirrt‘d faster on larger surfaces than on 
smaller ones, 011 (by surfaces than on wet ones. 
For avoiding spontaneous combustion the author 
recommends prob'ction from external radiation, 
cooling, smaU ])iles, thin layers, ventilation, non- 
catalytic walls and temperature measurements in 
sugar masses. 

Physical Properties that control the Packing of Sugar. 

K. Sandera. Liaty Cukrovar, 68, pp. 93-94 ; through 
Chem. Abs., 1940, 34, p. 7135.^ — For grains passing 
screens whose oponings measured 0*3, 0*4, 0*6, 0*8 
and 1*17 mm., using measureinents made under a 
microscoiie, the author presents tables which give 
the average dimensions of grams, surfo.ee area, ratio 
of surface area to the weight, number of grains per 
grm. ot sugar, weight of average grain, and ratio of 
the volume oi crystals to the volume of the space 
between the crystals. These measurements agree 
with the observations made by Pellet. 

Utilization of Bagasse. XIV. Drying. HaruziKato. 
Cellulose Ind.. (Tokyo), 15, pp. 476-478 ; through 
Chem. Aba., 1940, 84, 6473. — Drying by boiler flue 
gases is discussed. 
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Abstracts of the International Society of 
Sugar Cane Technologists. 


Under the scheme Initiated by the International Society, a coUeotion ot abstracts ol papers on acricnltiiral 
and technical snbjects is prepared monthly. A selection from these *^Sagar Abstracts” has been made by 
ns from the material last issued, and is printed betow. 


Cane AGRiotrLTimE. 

Economic Field Yields of Cane. W. H. Schaum. 
Proceedings IZih Ann. Conf. Asoc. Tecnicos 
Azucareros Cvha, 1939, pp. 289-293. 

After a field has been planted it may continue to 
produce satisfactorily for a number of years, but 
eaeh year the yield of the ratoon crops diminishes 
on account of various factors. The question arises ; 
When should an old field be considered to have 
reached the limit of its economic life and be re- 
planted ? The author reaches the general conclusion 
that under prevailing conditions re -planting should 
be done when the yield has fallen below 60,000 arrobas 
per caballeria (apprcjx. 17 metric tons per acre). 

Cane Varieties and their Influence on Sugar Yields. 

F. Aobtb y Pinero. Proceedings IMh Conf. 
Asoc. Tecnicos Azucareros Cuha^ 1939, pp. 
285-288. 

A book is to be published by the Cuban Depart- 
ment of Agriculture with the object of presenting 
data on the average yields from the mills beginning 
with the 1920 crop, the percentages of the area 
occupied by the different cane varieties and the 
yields of these varieties being given by provinces. 
It will be seen that there has been an increase in 
the rate of planting new varieties, and there have 
been higher sugar yields. It is not very likely that 
this increase of sugar yield is due solely to fabrica- 
tion improvements or to a riper cane being ground ; 
here is justification for the view that it has been 
due chiefly to the new cane varieties, mostly to 
POJ 2878, which now occupies the highest percent- 
age of the total cane -growing land. 

Forms of Nitrogen for Cane. R. J. Borden. Hawaiian 
Planters^ Recoil, 1940, 44 , No. 2, pp. 81-88. 

Field experiments have generally failed to indicate 
a* superior efficiency for any one form of nitrogen 
over another upon the production of cane or upon 
its quality. Pot experiments were therefore instituted 
to obtain some insight into particularly possible 
effects on cane quality; that is, tons of cane to 
make a ton of sugar. 

Half of the pots with each soil were adequately 
fertilized with superphosjAate ; the other half 
received no phosphate. Nitrogen and potash, in 
adequate amounts for the type of culture proposed, 
were supplied similarly, except for the three forms of 
nitrogen which were being compared, i.e., aTnT nnuTfl.ftftl 
nitrogen from ammonium sulphate, ultimate nitrogen 


from nitrate of soda, and synthetic non-proteid 
organic nitrogen from urea. Three kinds of soil 
were used. 

There was some indication tliat urea gives a slightly 
better cane quality than ammonia as nitrate, but the 
results are so affected by other conditions that the 
drawing of definite conclusions is hazardous. 

Amazon Fly as a Parasite of the Cane Borer. L. 0. 

ScARRAMUZZA. Proceedings IZih Ann. Conf. 

Asoc. Tecnicos Azucareros Cuba, 1939, pp. 

295-298. 

The Amazon fly {Metagonistyhim minense) has been 
ntroduced with great success into British Guiana 
and Trinidad as parasite of the cane bprer. More 
recently a variant of this species was discovered in 
the State of Sao Paulo, Brazil, being distinguished 
by its adaptation to a region where the annual 
precipitation is only about 60 inches and winter 
temperatures near the freezing point. 

A first introduction of this borer parasite into Cuba 
appears to have been successful. It is highly host- 
selective and has been found attacking only two 
species of the genus Diatraea, one the common 
D. saccharalis and the other an unidentified species 
in Trinidad. 

Treating Seed Cane to hasten Germination. K. H. 

Bero. Hawaii Farm and Home, 1989, 2, 

No. 12, p. 8. 

Satisfactory germination of cane seed has always 
presented a problem on Hawaiian plantations. This 
has been especially true with body seed during the 
cold rainy months of the year on those plantations 
which sufier an unusual amount of cloudy, wet 
weather. 

A few years ago a new product “Cereseui” was 
tried by the H.S.P.A. experiment station on the 
Kilauea Sugar Company, and was found to aid 
germination considerably, particularly in the cold 
wet lands of thei Kailua sub-station. 

In 1938 Lihue plantation planted a field of 32-8660 
cane, partly with Ceresan-treated seed and partly 
with untreated seed. The difference between the two 
types of seed was so striking that the dipping of all 
seed in Ceresan solution was continued as a standard 
practice. This year most of the Hawaiian plantations 
treated their planting material with Ceresan. 

Badila benefits only slightly from Ceresan, bfit 
varieties with longer intemodes, such as 31-2806, 
respond very markedly. Similarly, the best responses 
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have been obtained with body seed. Where Ceresan 
has failed to stimulate germination, the reason may 
often be traced to the fact that top seed was planted. 

Environmental conditions also affect germination 
Thus, Makaweli with good deep soils and favourable 
climatic conditions has not found it necessary to use 
Cerosan, but Kekaha, which enjoys equally favour- 
able weather, reports that Ceresan is highly beneficial 
for germination on their saline flats. In an area 
with an extremely high salt content, 90 per cent, of 
the eyes of seed that had been dipped in 1 per cent, 
(^eresan solution and lime germinated. Previously 
it had been imjTOSsible to secure a satisfactory stand 
with untreated seed. 

Beet Technology. 

Control of Low-Grade Beet Sugar Massecaites in the 
Crystallizers. H. Claassen. Gentr. Zucher- 
ind,, 1940, 48 , pp. 149-161, 165. 

At no other point in the sugar factory is it more 
n(3cessary to exercise a rational control than in the 
crystallization of low-gradj massecuites, for it is here 
that the relative yields of sugar and final molasses 
are di^cided. It is here that many it not most German 
sugar factories are losing money, or at least failing 
to make it. 

According to a survey by the Berlin Sugar Institute 
final molasses has an average purity of 64*2. It is 
well Within the range of possibility to reduce the 
jiiirity figure to 61 (and even lower). This would 
mean an increase of 6*6 i>er cent, in the output of 
crystal sugar on the molasses yield, or 0*26 per cent, 
on the weight of beets, and the molasses yield would 
be 0-35 per cent, lower. 

For jiractical purposes it is essential to know the 
l)oint at which the solubility of sugar in a factory 
syrup roaches a final limit ; that is, the point where 
no more sugar will crystallize out of a molasses at 
a given temperature. The solubility of sugar in 
molasses has been determined by numerous authors, 
and tables, such as those of Hobolund and of Gbut, 
are available from which solubility figures may bo 
read off. 

But these tables represent only average figures. 
The fact is that the solubility of sugar in a beet 
^nolasses varies with the nature of the molasses, 
although it may be more or less constant for beets 
produced in a certain district in a certain year and 
Worked up in a certain factory. The sugar tech- 
nologist who wishes to obtain a completely exhausted 
molasses must know the solubility of sugar in bis 
molasses. 

The necessary procedure consists of taking half a 
dozen sample of molasses in bottles, adding to them 
graded amoimts of crystal sugar, keeping these 
bottles in a water-bath at a given temperature for 
several days, weighing the sugar recovered from each 
bottle, and figuring the solubility from that bottle 
which yielded the most sugar per 100 parts of water, 
»nd a molasses of the least purity. 


This solubility figure should be"^determined at the 
beginning of the campaign, and again when any 
material change lias been made in factory conditions. 
It remains to use it for controlling the work at the 
crystallizers. This control consists essentially in 
figuring the amount of water to be added in the 
coolers, and in following the progress of crystalliza- 
tion with refractometric tests, which will indicate 
when the limit of crystallization has been reached. 

Detennmation of Sucrose in Mother-Syrups. H. 

Claassen. Geyitr. Zuckerind., 1940, 48 , No. 

35, pp. 581-584. 

Since no decision as to which of the several methods 
of determining sucrose is the most nearly correct can 
be reached by analytical procedure, recourse must 
be had to a synthetical jirocedure. A way must be 
found to obtain all the non -sugars of molasses separate 
and free from sucrose ; then if a known quantity of 
sucrose is added to this solution of non -sugars, a 
synthetic molasses of known sucrose content will be 
obtained and may bo analysed by each of the four 
common methods. 

A sample of waste molasses from a factory (Dessau) 
where molasses is de -sugared by the strontia process 
was obtained ; after making a complete analysis of 
the slop it was compounded with enough sucrose to 
reconstitute the original molasses, and the four 
methods were applied with results as in the accom- 
panying table : — 

Saturation at 



Sucrose. 

Turity. Solubility. 

45*^0. 

True sugar content 

5000 

59-63 

3-12 

1-26 

Direct polarization 

61-77 

61-63 

3-24 

1-29 

Double polarization, using 





Clerget formula 

49-65 

69-10 

3-11 

1-24 

Do. using raffinoso formula 

48-66 

57-70 

3-04 

1-22 

Calculated from reducing 





sugars, before and after 





inversion 

63-10 

63-20 

3-32 

1-33 

Double polarization, using 


61-90 

3-25 

1-30 

the enzyme invertase . . 

62-00 


From these results it is seen that the true sugar 
content of the original molasses is most closely given 
by double jiolarization according to Clerget ; the 
agreement is nearly exact. 

The highest result is given by calculating the 
sucrose content from the reducing power of the 
inverted molasses ; this method includes the pro- 
ducts of overheating sucrose. This also explains the 
too high results of the enzymatic method, in which 
it is highly probable that some heat -decomposition 
products of sucrose are also inverted and calculated 
as sucrose. However, this point requires further study. 

This work is a reconfirmation of the opinion 
expressed by Hebzfeld in 1892 that the solubility 
number of sugar in impure mother-syrups is most 
accurately determined by calculation from the 
Clerget formula. 
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Brevities. 


Brazil’s 104041 Sugab Crop. — According to Lambom, 
the current sugar crop in Brazil is forecast at 1»27 3,000 
long tons, as compared with 1,176,000 tons in 193940, 
an increase of 8*3 per cent. This should set a new high 
record for production in that country. Consumption for 
the year ending August 31st, 1940, amounted to 1,067,000 
long tons, BO there should be a surplus available for 
export if markets can be found. In 193940 some 61,000 
tons was shipped out of the country. 


Japanese 194041 Crop Estimates. — ^Production of 
sugar in Japan, including Formosa, for the current 194041 
season is forecast (according to Lamborn) at 1,176,000 
long tons, raw sugar value, as compared with 1,321,000 
tons manufactured last season. This is a decrease of 
146,000 tons or approximately 10*9 per cent. This 
figure if eventuated will make the crop the smallest for 
six years. Cane sugar is expected to yield 1,141,000 tons 
and beet sugar 36,000 tons. But according to later 
reports the crop has since suffered typhoon damage and 
the second estimate is some 7^ per cent, lower. 


U.S.A. Sugar Beet Acreage for 1941. — ^Tbe Sugar 
Division of the A. A. A. at Washington has fixed the sugar 
beet acreage for 1941 on which conditional payments 
will be made to produ(wrs at 820,000 acres. This area 
compares with an approximate acreage of 990,000 planted 
in each of the three previous years and with an average 
of 833,000 in the previous ten-year period. Tliis official 
reduction, the first to be made since the sugar programmes 
commenced in 1934, is due to the fact that the increasing 
production in the continental beet area during the past 
three years has resulted in the accumulation of excessive 
stocks of sugar, and the Sugar Act of 1937 requires that 
a balance be maintained between an area’s sugar pro- 
duction and its marketing quota and (*arryover. Iliis 
curtailment of beet sugar expansion will relieve some of 
the anxiety necessarily felt by cane sugar interests 
supplying the U.8.A. 


Rook vs. Faibrie Libel Case. — Mr. J. Leslie Fairrie, 
the sugar broker, lodged an appeal against the judgment 
given by Mr. Justice Atkinson last September,^ awarding 
£660 damages for libel to Mr. W. J. Rook, Director of 
Sugar Purchases at the Ministry of Food; and the case 
was lieard in the Court of Appeal at tlie beginning of 
February. The defendant appealed on the ground that 
tlio Judge was wrong in holding that he had been guilty 
of malice. There was also a cross-appeal by the plaintiff 
on the ground that the damages awarded were insufficient. 
Counsel for plaintiff submitted that the damages given 
were wholly inadequate, bearing in mind Mr. Rook’s high 
reputation all over the sugar world. The Judge, he 
suggested, was mistaken in thinking that his judgment, 
I>ronounced in London, would be read, understood and 
appVociated in all the circles that Mr. Rook felt his 
vindication should reach. The Court of Appeal after a 
hearing dismissed both appeals, and confirmed the 
Judgment of the Court below. The Master of the Rolls 
in giving judgment said that the libels in question con- 
sisted of a scurrilous and unfounded attack on Mr. Rook’s 
integrity, and it seemed as clear as anything could be 
that the defendant throughout was actuate by the 
grossest form of malice. With regard to the cross-appeal, 
the Court would not interfere with the decision of Mr. 
Justice Atkinson on the question of damages, as the 
view which he took was supported by authority. In the 
course of the proceedings it was stated that the taxed 
costs of the case in S^tember, which lasted 16 days, 
were as much as £2,260. 


Philippines 1939-40 Exports. — According to Warner, 
Barnes & Co. Ltd., the exports of sugar from the Philip- 
pine Islands to the United States for the campaign year 
1939-40 (November-October) amounted to 868,661 long 
tons, of which 810,356 tons was centrifugals and 48,296 
tons refined. The total in the previous season was 
862,618 tons, of which 49,684 tons were refined. 


Sugar refined from Gur in India, 1940. — According 
to a memo, issued by Mr. R. C. Srivastava, the estimate 
of the quantity of sugar refined from gur in India during 
1940 stands at 31,700 tons, as contrasted with 14,200 
tons in 1939. The recovery of sugar is put at 67-63. 
This more than doubling of the 1939 production is due 
chiefly to a larger output in the U.P. where some 16,000 
tons more was turned out. The number of factories 
engaged on this process is twelve. 


Indian Crop Forecasts, 194041 Season. — The first 
official forecast issued in India, covering the current 
1940-41 sugar cane crop, was published in August last 
and estimated tlie total area planted to cano as 4,216,000 
acres, as against 3,731,000 in 1939-40, an increase of 14 
per cent. The second forecast, issued at the end of 
October, increased the estimated area to 4,244,000 acres. 
Weather conditions were stated not to havejbeen quite 
favourable, but prospec-ts for the crop were reported to 
be good on the whole. 


India and the International Sugar Agreement. — 
Delayed news to hand from India states that in October 
the Government announced to the Press that, according 
to information received from London, the application 
made by the Government of India for partial release 
from their obligations under the International Sugar 
Agreement, so as to enable India to export to the United 
Kingdom up to 200,000 tons of sugar during the calendar 
year 1940, had been granted. The Indian industry was 
thereupon open to negotiate the export to the U.K. of 
this or any less quantity. 


Potash from Sea-Water. — A patent has been taken 
out by the Norsk Hydro Elektrisk Kvaelstof A.S. for 
the precipitation of potash from the bitterns produced in 
the evaporation of sea-water for the production of 
common salt. One of the salts of dipicrylamine (hexa- 
nitrodiphenylamino), generally the calcium, is added to 
tlie slightly alkaline solution to form an insoluble com- 
pound with the potash, this being filtered off, washed, 
and treated with an acid, preferably nitric, thus giving 
potassium nitrate and precipitating the dipicrylamine, 
which is recovered or re-used. An experimental plant 
has been erected at the Heroya works of the Company. 


Dextrose in Candy. — “Approximately 600,000 tons of 
refined (cane) sugar in U.S.A., are used annually in the 
manufacture of candies, chocolates and cocoa. The 
amount of corn sugar (dextrose) used in the manufacture 
of these same products was (in 1937) about 10,000 tons. 
This when compared to refined sugar consumption is small. 
But there is a possibility that the use of com sugar can 
be increased tremendously through the use of modern 
merchandising and promotional advertising and publicity 
methods (candy m^e from dextrose being claimed to 
be non-fattening). Millions of people are watching their 
weights, and the dextrose idea is appealing. Cane and 
beet sugar producers may find their big candy market 
decreasing to an alarming degree.” » 


1 See J.SJ., 1940. pp. 865 and 881-S82. 

8 Fxom an article on “Using Dazerose in Candy*’ in The Sugar Jowmal (Louisiana), 1940, 3, No. 6, p. 7. 

92 


Sugar^House Practice* 


Tests with the Dorr Clarifier (in Queensland). G. H. 

Jenkins.* Technical Communication No. 

7 of 1940, Bureau of Sugar Experiment 

Stations, Brisbane. 

Tests have been carried out with the new “Multi- 
feed” Dorr Clarifier, which was installed at Bingera 
Mill, Queensland, in 1939. It is 22 ft. in diameter 
and lias four trays. Its main poii^ts of difference 
from the standard type of Dorr are the provision : 
(1) in the centre well of separate divisions for mud 
and juice ; and (2) of the large capacity “flocculating 
coll” into which the juice first enters. 

Provision (1) is designed to ensure that the mud 
separated in any tray does not come into contact 
with the juice entering the next tray below, with 
consequent risk of re-dispersion of mud, and the 
possible adverse effect- of settling in the lower traj'v;. 
Provision (2), with its rotating panel, permits coin- 
)iletion of the chemical and jihysical changes involved 
in the clarification process before the juice enters the 
clarifier proper. Each of the up|>er three compart- 
ments of the Dorr are 2 ft. m depth, vhile the 
bottom one has a depth of 6ft. to allow time for 
tluekening of the mud. 

Objects of the tests were mainly first to investigate 
tlio clarity of the juice obtained in relation to the 
rate of flow ; and secondly to determine the con- 
sistency of the mud delivered. At the same time 
the })erf(>rmance of the Dorr was compared with 
that- of a conical subsider of the Queensland type 
liaving modern volute baffles and well-proportioned 
jui(!e passages. Identical juice was, of course, used 
in both series of tests. 

It was found that with practically the same rate 
of flow pel* tray in all cases the suspended matter in 
the clarified juice was definitely less for each tiay 
of the Dorr than for the conical subsider, the average 
figures being 0*007 and 0*011 grin, per ml. for the 
two t,\q3es of (?larifying apimratus respectively. It 
was therefore concluded that, under comjiarable 
conditions, the Dorr gives a juice of sujierior clarity 
to that from a good conical subsider. 

In regard to the nature of the mud, however, that 
from the subsider was considerably thicker than that 
from the Dorr. A composite sample taken during 
the withdrawal of the mud from the subsider gave 
a figure of 9*2 per cent, of suspended matter ; by 
Way of confirmation of this result a snap sample 
was tested and found to show 8*8 per cent., which is 
considerably higher than for the mud of the Dorr 
Ju any of the tests. It is, therefore, concluded that 
the thickening of the mud in the Dorr was inferior 
to that in the conical subsider under the particular 
conditions of the tests. 

Comparing the dimensions of the Dorr and the 
Conical subsider, the latter has a depth of 13* 5 ft. 


compared with 5 ft. for the mud compartment of 
the former apparatus. It follows that the time avail- 
able in the thickening zone would be correspondingly 
greater in the conical subsider, and that a thicker 
mud should result. Further, the scrapers of the 
conical unit, extending as they do to a considerable 
height, might have an appreciable thickening action. 

It appears, therefore, that to obtain a heavier mud 
a deeper bottom compartment on the Dorr Clarifier 
would be advantageous. Alternatively, or in addition, 
a thickening arrangement of the ))icket fence type 
extending about half-way up the bottom compart- 
ment would probably assist in improving tho con- 
sistency of the mud discharged. It is pointed out 
that the above conclusions apply more particularly 
to districts as in the south of Queensland, whore it 
is found difficult to obtain a thick mud. In the north 
of that country, for example, a lu'avy mud is readily 
obtained, and special provisions for thickening are 
less important. 

Rates of flow per unit jier settling area were much 
lower than in })revioiis tests at a Northern mill, 
indicating the greater settling area required per ton 
of cane per hour with the slow settling muds 
encountered in the Southern districts of Queensland. 
It IS also remarked that tho “flocculating cell” on 
top of the Doit (Marifier appears to perform a useful 
function as a buffer tank as well as peimitlhig 
complete iirccipitation before the juice enters the 
settling chambers of tho clarifier. 


Manufacture of Invert Molasses (using Invertase). 

Wm. L. Owen. Facts about Sugar, 1940, 
35, No. (5, pp. 37-38. 

In view of the fact that the production of invert 
molasses gives promise of becoming a ])ernianent 
industry in Cuba, and jierhaps also m Puerto Rico, 
efforts are being made to improve the somewhat 
crude methods now in use.^ Such methods consist 
n the mam m the inversion of the sucrose by strong 
acids (e.g., sulphuric), followed by neutralization with 
soda ash, and eva]:>oratioii of the invert syrup to a 
density around 95 to 90° Brix. 

Disadvantages of such methods outweigh the 
advantages of their simplicity. In the first place, 
the amount of salts i^roduced from the neutralization 
of tho acid used detracts from the value of the 
product from most of the purposes for which it is 
used, and esiiecially if for cattle food purposes. 
Secondly, there are consulerable losses of sugar, about 
4 per cent, of the total sugars in the molasses. 
Thirdly, there is the matter of the deterioration of 
tho plant by the use of such strong acids at high 
temperatures. 


I ABBtstftnt Mill Tedmologiat ot the Bureau. 


2 1938, p. 242. 
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In the last few years, however, some of the larger 
producers of invert molasses in Cuba have adopted 
the use of yeast invertase as an invert*ing agent,' 
and the results are said to be very satisfactory. 
But the method of applying yeast invertase appears 
to fall short of what it might bo if the process of 
first autolysing the yeast as described by the author 
were applied. It is economical and efficient, and 
consists of the following steps : 

, (1) Molasses or juice is diluted to about 4° Brix 
and this mash fed into yeast generators, equipped 
with sjmrgers through which a very large volume of 
low pressure air is supplied. (2) The yeast cells are 
separated from the mash by passing it through 
centrifugal machines. (3) The concentrated yeast 
thus separated is autolysed or self -digested in special 
tanks equipped with hot water coils to maintain a 
suitable temperature. (4) Lastly, this autolysate 
(wliich conta.ins invertase in a concentrated form) is 
transferred to special stowage tanks, from whence it 
can be drawn for use as required. 

Ttiifl is a great improvement on the present method 
of inverting with yeast as being practised in Cuba, 
in which the yeast without being autolysed is directly 
added to the syrup or molasses maintained at a 
temperature too high to permit of fermentation, but 
high enough to |)ermit of the inverting action of the 
enzyme invertase present in it (about 60°C.). Its 
main defect resides in the fact that the yeast is not 
autolysed properly, so that a much lower inverting 
power is obtained per unit weight of yeast used than 
if the cell liquefaction had been made complete. 

As a result of the incomplete liberation of the 
invertase from the yeast cells in such a process, much 
more cellular material is included with the invertase, 
and more foreign matter is added to the molasses to 
be inverted than would otherwise be the case. Another 
point is that the invert molasses produced in this 
way would be very susceptible to spontaneous 
decomposition, owing to the reaction between its 
reducing sugars and the amino -acids thus added. 
On the other hand, the invert molasses made by 
means of fully autolysed yeast would be free from 
such defects. It is likely that the product so pro- 
duced would soon come to demand a premium from 
distillers and from cattle feed manufacturers. 


Boiler Scale Removal *by Hokunes Fermentation. 

F. C. Williams. Proceedings of the 14th 
Congress of the South African Sugar Tech- 
nologists' Associationy 1940, p, 145. 

This method of cleaning boiler or evaporato: tubes 
has been employed by the author for the past nine 
years. He fills the boiler to a point well above the 
water line with a solution of molasses at lO*’ B4, 
the temperature of which is not allowed to fall 
below 70°C. 


Fermentation sets in spontaneously with the free 
evolution of hydrogen, an indication of the formation 
of which is the appearance of bubbles on the surface 
of the wash. It is hardly necessary to remark that 
naked lights should not be allowed near the man- 
hole of. the boiler at this stage. 

After nine or ten days the surface of the plate 
should be examined to see if the scale has started 
to soften. It probably has, but it will be necessary 
to wait for two to throe weeks before the scale has 
become quite soft. When this has happened, the 
wash should be lowered a couple of inches below the 
water-line ; and if, on wiping it, the plate is found 
to be quite clean, the boiler should be emptied. 

Following this, the boiler should be filled com- 
pletely with water, and sufficient paraffin added, so 
that when it is slowly emptied a film of the oil is 
left on the boiler-plate. A quantity of scale in the 
form of sludge will be found at the bottom of the 
boiler, and this is easily washed out by means of a 
hose pipe. In the case of B. & W. boilers, the tubes 
are brushed well. 

It is important that the boiler should be emptied 
as soon as the plates are clean, otherwise there is a 
possibility of pitting setting in. This metlxod of 
scale removal can be api>lied in the same way to the 
cleaning of evaporators.® It is reported that 
distilleries in Germany are applying the method 
with success, their practice being to add about 1 lb. 
of molasses per sq. ft. of heating surface. 


Fuel and Steam Balance of a Sugar Factory. J. R. 

Nicholson.® Proc, Queensland Soc. Stigar Cane Tech, 
Wth Conf.y 1940, pp. 257-262. — ^Not all the sugar 
mills in Queensland find it possible with their wide 
range of fibre to reach a fuel balance on bagasse 
alone. By changes in plant considerable savings can 
be made, but the costs must be carefully watched. 
It is at the effects that the greatest gain is usually 
possible, and three separate steam balances were 
calculated by the writer in order better to study the 
position, namely : (1) with four vessels, bleeding 
from the 1st for primary juice heeting, and using 
exhaust steam for secondary juico heating ; (2) with 
five vessels and the same juice heating arrange- 
ments ; and (3) with five vessels and bleeding from 
the 2nd to primary juice heating and using exhaust 
steam for secondary juice heating. Each balance 
assumed 216,000 lbs. of juice of 16*52*’ Brix entering 
the effects and 51,000 lbs. of syrup of 70® Brix 
leavingr the form of balance drawn up being a 
modification of that used by Whbbe and Robinson 
in their book,® and the steam consumption per hour 
for the three systems including juice heating being : 
(1) 58,150, (2) 52,370, and (3) 49,040 lbs. Hence 
the advantage of (3) over (1) is 0,110 lbs. Assuming 

® I,aj.y 1937, p. 484. 

4 '^Bvapcmtloa,** 


1 That is, the so-called Qaerrero process ; IMJ,y 1940, p. 259. 
4 TC a lam ia Bstate, Ayr, Queenslaad. 
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the capital cost of znaking the change to be £7,000, 
the total annual charges (interest, sinking fund and 
maintenance) would amount to £708, and the annual 
savings to £2,850. Other advantages resulting from 
the change from quadruple to quintuple evaporation 
are that the condenser load would be reduced (by 1 8 
per cent, in an example) with a corresponding 
reduction in the quantity of injection water needed 
for the effects, more condensates for mill purposes, 
less vapour going to the condenser, and a reduced 
tendency to entrainment. 

A New Hill Principle which reduces Sugar Production 
Cost. E. W. Kopkb. F(ict8 about Sugary 1940, 86, 
No. 12, pp. 30-32. — “Possibilities of far better milling 
j)erfonnance with loss equipment have been abun- 
dantly demonstrated by the old type of mill, which 
roi'ches excellent extractions occasionally when a 
certain combination of conditions prevails. These 
essential conditions, however, cannot be controlled 
or Tiiaintained in mills of the conventional tyj/O. 
The chi3f reason is that a .single floating roll m a 
3-roll mill, no matte? how mounted or favoured so 
as txi facilitate its movement, cannot possibly apply 
consistent or uniformly effective treatment to two 
sejiarate pre8.sure lines or zones. Since the conditions 
vary widely and continuously at these zones or 
pressure lines, dependable results can be obtained 
only by applying entirely indejiendent action and 
freedom of responsiveness on the feed and disc'harge 
mils of the mill. This, then, establishes in effect two 
sejiarate and distinct milling units within the single 
assembly, each functioning independently of the 
other, though automatically inter -related.” Details 
are not disclosed, but primary essentials in the “dual 
prcs.sure” mill are explained to be as follows : (1) 
independently pressured and free floating feed roll. 
Integral mounting of feed (cane) roll with turnbeam. 
Moverneiit of feed roll and turnbeam, turnplate 
assembly to maintain alignment, longitudinally, with 
top roll flanges. (2) Independently pressured, free 
floating disclmrge roll. Non-resistant responsiveness 
to roll misalignment, thereby ensuring full contact 
of bearing with journal, and also free alignment with 
top roll flanges. (3) Elimination of space variations 
between top roll and turnplate or reduction of same 
to a minimum. (4) Rams of sufficient length to 
ensure freedom from pinching or restraining side 
pressures. 


Distributing Gutter for Imbibition Juice. J. W. 

Muntbr. Archief Suikerind. Nederh-Irkdie, 1940, 1 , 
p. 122, — When imbibition juice with its fine bagasse 
is returned to one of the previous mills (using e.g. 
the Wallwin pump), the type of distributing gutter 
generally employed is not very satisfactory. It does 
not allow of an even discharge over the whole breadth 
of the carrier owing to obstruction by coarse pieces 
bagasse. This can be overcome by the use of a 


design of distributing gutter, which has already 
proven itself practicable in Java. It consists of an 
equalizing gutter, the contents of whicih overflows 
into the distributing gutter j?roper, and from thence 
over to the mill roller. But along the breadth of 
the distributing glitter there are revolving blades 
which evenly push the baga.sse over the edge, the 
rate of revolution of its blades being about twice 
that of the top rollers. 

Volumetric Meter Research by the A.S.M.E. Edgar 
E. Ambrosius and Howard H. Bban.^ Mechanical 
En^inoAivingy 1940, 62, pp. 677-681.— This is an 
interim report of the American Society of Mechanical 
Engmeers’ Committee on Fluid Meters, which des- 
cribes the programme they have in view, namely 
the testing at the University of Oklahoma of a grouji 
of representative meters for use in 2 m. and 4 in. 
lines, while varying the rate of flow from 5 to 125 
|xir cent, with a possible maximum rate of about 
450 U.S. galls, per min. Meters to bo tested are 
clas.sified into : (1) weighing, (2) volumetric, and (3) 
velocity ; to the first belongs the tilting trap tyjie ; 
to the stKJond, nutating disc, reciprocating piston, 
planetary piston, sliding or rotating vanes, and gear 
or lolx'd impeller tyjies ; and to the third, helical 
and turbine motors. These tyjies are here illu.stratod. 


Simple Way of Controlling the Work of the Centrifugal 
Process. J. van Geenep. Archief Suikerind. Nederl.- 
Itidicy 1940, 1, No.3, pp. 76-78. Encouragement should 
be given to the foreman-in-charge of the centrifugals 
to observe the quality of the sugar passing before 
him. In order to give effect to this idea, the end 
of the trough transporting the .sugar to the mixer is 
so tapped with a tube of small boi*e as to cause it 
to drop crystals continuously into a small glass 
cylinder placed beneath it. Matters should so be 
adjusted that it takes about an hour to fill each 
cylinder, all those collected during the shift being 
collected ill a row to facilitate easy inspection of the 
samples, in particular of their colom-. 

New Tube Cleaner for Evaporator Tubes. Morril B. 
Spaulding. Proc. IZth Conf. Assoc. Sugar Tech, 
Cubuy pp. 87-91. — Instead of brushes, a “bladed 
head” is used for the removal of the scale, this 
element consisting of a cylmder in which are placed 
radially three or more metal blades, having a bevelled 
edge placed towards the direction of rotation. These 
blades are thrown out by centrifugal force when the 
element is revolved, a rotary motor actuated by 
compressed air at 86 lbs. per sq. in. being used. It 
is said that no vibration is caused in the tube being 
cleaned, nor is excessive pressure exerted against its 
walls, the final result being to burnish the metal 
and produce a surface on which scale does not easily 
form. Its capacity is stated as 60 tubes per hour. 


% Senior National Bureau of StandarOa, Waahinston. 
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Review of Recent Patents# 


Copies ol specifications of patents with their drawings can be obtained on application to the following- ITaiisd Kingd^j Patent 
Office, Sales Branch, 25. Southampton BuUdmgs, Chancery Line, Lond(^, W^C.2^(price U. each)^^ ™ r “ 

itll 8 " J J —.i.,. 4.1 I— . ^ 4.U-. • .AM**.** AA .rt« nn 


Germany: Patentamt, Berlin, Germany 


UNITED KINGDOM. 

Continuous Crystallization Process and Apparatus. 

- Wbrkspoor N.V., of Amsterdam, Holland. 
527,992. A^ril 26th, 1939 ; convention date. 
May 9th, 1938. 

In a process for continuously crystallizing sugar 
and like solutions, the solution is passed through a 
boiling apparatus divided into separate chambers, 
the ratio of the weight of the crystals to the quantity 


of the mother-liquor and the degi’eo of the super- 
saturation of the latter being individually regulated 
in each chamber by supplying heat and by drawing 
in syrup. 

The boiling apparatus used is provided between 
its inlet and outlet ends with means for compelling 
the mass to flow through so that crystals and mother- 
liquor move uniformly from one chamber to the 
next. Such means may coTnx3ri8e, e.g., a set of discs 
arranged as in the manner descjribed in U.K. Patent 
No. 378,341 with their passages in staggered relation, 
so as to prevent a direct flow from the inlet to the 
outlet end of the apparatus. Heating elements are 
to be arranged in the first chambers of the series in 
such a manner that they can influence only one and 
the same stage of the boiling process. 

It is thus possible to generate crystals in the first 
chamber of the crystallizing apparatus. It is, how- 
ever, necessary to interiupt the formation as soon 
as the desired number is obtained, using ample 
additions of diluted sugar solution or of water to do 
so. Then the mass under treatment is passed, with- 
out any addition of sugar solution, tlurough the next 
succeeding chamber, where the supersaturation 
required for the growth of the crystals is again 
established. In the following chambers where the 
crystals grow further, sugar solution is added to 
the mass. After this period for the growth of the 
crystals, the final boiling stage follows during which 
no further solution is added. When in the boiling 
apparatus crystals are not generated but ^‘seed’* 
crystals are added, the unsaturated solution should 


be concentrated in the first chamber to a slight 
degree of supersaturation, and in the following 
chamber powdered sugar is introduced without 
adding sugar solution to the mass in this chamber. 
In the following chambers the crystals then grow 
under the addition of sugar solution. 

In order to exhaust the mother-liquor as far as 
possible, the molasses proper, i.e., that obtained by 
centrifuging the continuously boiled massecuite, may 
be re-introduced during the boiling process. 
Control of the crystallization is very im- 
portant. To this end each main chamber 
is provided not only with a proof -stick or 
proof -cock and a thermometer, but also 
with a conductivity apparatus for deter- 
mining the supersaturation of the mother- 
liquor. * 

Apparatus for use in this process is shown 
in the drawing, in which 2 and 4 are con- 
duits for supplying the saturated solution, 
6 are partitions dividing the vessel 1 into 
chambers, 6 is the rotating shaft, 11 the heating 
elements, and 9 a worm wheel. It is not necessary 
that all the chambers are contained in one and the 
same vessel, if space available is more suitable for 
arranging two short vessels than for one long one. 

Process of Manafactaring Sugar. Guili^aume 
Lambinon, of Brussels. 523,268. December 29th, 
1938. — Juice is heated lo 110®C. for the coagulation 
of its colloidal non-sugars, treated with a base for 
the neutralization of its natural acidity, and centri- 
fuged, the juice thus clarified being then concentrated, 
after which the syrup is boiled and treated in the 
usual manner for the separation of its sugar content 
and the formation of final molasses. 

HOLLAND. 

Method of Decolorizing Sugar Juices (using Hydrogen 
Peroxide and Decolorizing Carbon). Deutsche Gold- 

UND SiLBEB SoHBiDBANSTALT, of Frankfurt a.-d.- 
Main, Germany. 47,704. February 15th, 1940, — ■ 
Claim is made for the method of decolorizing sugar 
juices by treatment with hydrogen peroxide and 
decolorizing carbon (or other surface active sub- 
stances, as silica gel) in the presence of one another, 
thereby obtaining a better effect than with either 
separately. In an example, a heavy syrup is treated 
with from 0*1 to 0*16 per cent, by weight of 30 per 
cent. HjOi with the simultaneous addition of 
decolorizing carbon, being stirred for 16 minutes. 
A better effect is obtained with 0*6 per cent, of 
carbon plus 0*1 per cent, of 30 per cent. HgOt than 
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would be obtained with 2 per cent, of the same 
carbon without HaO^. Again, if 0*5 per cent, of the 
carbon + ^^*^5 cent, of 30 per cent. HaOa be 
used, then the decolorizing effect is the same as if 
one were to use 2 per cent, of the carbon alone. 
Char filters are said to last two to three times longer 
when HaOa is used in this way. (Reference is made 
(o F. R. Bachler’s TJ.S. Patent No. 1,131,308, 
using hydrogen peroxide absorbed in kieselguhr^). 

UNITED STATES. 

Beet Topper. Claude W. Walz. 2,208,823. July 
23rd, 1940. — This invention relates to a sugar beet 
topper and digger, and its principal object is to 
remove the tops from the beets while they are still 
m the ground. It is designed to automatically 
regulate the knife as to depth of cut in accordance 
with the size of tlie root. 

Synthetic Manure. Martin Leatherman ; dedicatcnl 
to the use of the People of the United States of 
America. 2,218,69«'5. October 22iid, 1940.- Claim 
I : 'rhe process c.oinprising treating plant residues 
with water solutions of inorganic nutrient salts 
coi'taining an agent having the proptTty of destroying 
tJie normal wate* rejiellent characteristic of plant 
I’osidues without inhibiting fermentation, tlienee 
decomposing the material treated by fermentation. 

Weighing Matter in a Liquid Vehicle (e.g., Diffusion 
Juice). Albert L. Cooper (Holly Sugar Corp., 
of Colorado Springs, Colo.). 2,197,204. April 16th, 
1940. — It is the function of the apjmratus described 
in this specification to effect an accurate determina- 
tion preferably in terms of weight of the material 
earned liy and ultimately to be recovered from a 
h(pud vehicle, and to accomplish such dotcTinination 
while such material is in combination with its liquid 
vehicle. It may be connected with the outlet header 
of a battery of diffusion tanks. 

Refining Saccharine Liquids. Wm. A. La Lands, Jr. 
(assignor to the Pobocel Corporation, of Phila- 
delphia). 2,211,727. August 13th, 1940. — Claim is 
made for the method of refining a saccharine liquid, 
which comprises bringing said liquid into intimate 
contact with bauxite which has been heated to a 
temperature within the range of from about 600 to 
about 900‘’F, for a period of time sufficient to reduce 
its volatile matter content to between about 2 to 
about 10 per cent, by weight, and thereafter cooled, 
thereby to remove impurities from said liquid, and 
thereafter separating the liquid from the bauxite. 

Cane Car. Kaare O. Aspeb (assignor to the Pressed 
Steel Car Co., Ino., of Pittsburgh, Pa„ U.S.A.). 
^> 211 , 683 , August 13th, 1940. — Claim is made in a 


car undorfraine struct uro including wooden end and 
longitudinal sills, a combination sill bracket and post 
structure corapiising an inverted L-shaped base 
overlapping the outer face of the end sill and the 
top faces of the end sill and adjacent end of the 
longitiidiiml sill, apertiired means defining the lower 
edge of the L>shopod base at the outer face of the 
end sill and torminatjiig above the bottom face of 
the end sill, a liase jilate disposed beneath the said 
end and longitudinal sills and beneath said L-shapad 
base, and bolts connecting the said L-shaped base 
and bast*, plate at said ajjta turod means and at said 
longitudinal sill, the bolts at said longitudinal sill 
being disjiosed at op})osite sides thereof. 

Process for manufacturing Sugar (Clarification of the 
Juice by Carbonatation). Roy L. Lay (assignor to 
Walter J. Kellogg and I. W. Reed, of Rocky 
Ftnd, Colo., U.S.A.). 2,214,281. September 10th, 

1940. — Claim is matle tor a jirocess for the manu- 
facture of sugar having tlio following steps ; car- 
bonatation of the jiiicts filtration of the juice from 
the sludge, pressing of the sludge to extract the juice 
remaining therein, washing of the pressed sludge 
cake, a second carbonatation of the juice from the 
filtration step, a })rossing of the juice from the 
second carbonatation steq^ ; the intermediate stej) of 
returning all of the waters from the washing step 
and all of the juice funii the first ^iressing step to 
the first carbonatation ; thence passing them through 
the second carbonatation to further purify them 
before i^assing them to the second pressing step along 
with juices from the second carbonatation. 

Activated Carbon and Process of making the same. 

Ceorge H. Scheffler (assignor to the Daroo 
Corporation, of Wilmington, Del., U.S.A.). (A) 

2,216,756; {B) 2,216,757. October 8th, 1940.— 
{A) Claim 1 : The process of preparing activated 
carbon >¥10011 comprises heating a mixture of finely 
divided wood and phosphoric acid to a temperature 
of at least approximately 300”C. and not over 
approximately 350"C., cooling the hot mass, washing 
with water until the carbon is substantially free from 
phosphoric acid, and diying the washed carbon to a 
moisture content of substantially from 36 to 60 per 
cent. Claim 6 : A process of producing activated 
carbon from black liquor which comprises calcining 
a mixture of black Intuor and an alkali metal 
hydroxide, in such proportions that the ratio of 
alkali metal hydi’oxide to organic solids in the black 
liquor is at least 2 to 1, to a temperature of from 
600 to 600®C., cooling the resulting material, washing 
the carbon with water, and maintaining the water 
content of the carbon at at least 60 per cent, until 
time for use. 


1 Rofcre&ce should also bo made to French Patent No. 775,471 ; 1030, p. 361. 
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Sugar Crops the World. 

Thb Following abb Willett & Gbay’s New Cbop Estimatbs. 



Harvesting 

Period. 

1940-41. 

Tons. 

1989-40. 

Tons. 

1938-39. 

Tons. 

1987-88. 

Toaa. 

1086-87, 

Tons. 

United States — Louisiana 

. Oct. -Jan. 

209,821 

106.715 

400,814 

439,029 

367,243 

342,423 

Florida 

. Dec. -April 

63,117 

81,763 

50,789 

47,515 

Puerto Ri(50 

. Jan.- June 

810,326 

909,646 

760,678 

961,720 

889,694 

Hawaiian Islands 

. Jan. -Dec. 

866,000 

860,000 

864,636 

819,628 

821,990 

Virgin Islands 

. Jan. -June . 

7,600 

6,461 

6,300 

3,603 

3,017,718 

7,670 

- Cuba 

Dec. -June . 

2,300,000 

2,816,462 

2,768,662 

3,012,968 

British West Indies — ^Trinidad . . . , 

Jan.- June . 

122,000 

92,187 

128,456 

133,627 

164,285 

Barbados 

Jan.-June . 

90,000 

70,331 

136,267 

89,118 

108,264 

Jamaica 

Jan.-June . 

148,040 

99,321 

117,946 

118,318 

106,601 

Antigua 

Feb.-July . 

22,000 

14,001 

22,617 

22,226 

33,025 

St. Kitts 

Feb.-Aug. . 

38,000 

30,892 

37,336 

27,936 

34,272 

Other British West Indies 

Jan.-June . 

11,000 

8,374 

69,606 

8,682 

10,339 

13,115 

French West Indies— Martinique 

Jan.- July . 

66,000 

68,404 

54,666 

49,756 

Guadeloupe 

Jan.-July . 

43,000 

60,000 

46,668 

47,809 

64,654 

Dominican Republic 

Jan.-June . 

376,000 

464,818 

431,706 

418,804 

40,178 

446,615 

Haiti 

Dec.-June . 

30,000 

39,746 

40,665 

36,007 

Mexico 

Dec. -Juno . 

296,000 

291,999 

326,763 

298,608 

34,132 

278,124 

Central America — Guatemala 

Jan.-June . 

36,000 

34,843 

33,648 

31,170 

Salvador 

Nov. -Mar. . 

16,000 

14,000 

13,926 

16,244 

17,078 

Other Central America 

Jan.-June . 

42,000 

40,000 

46,600 

48.766 

54,932 

South America — Demerara 

Oct.-June . 

190,000 

156,000 

189,246 

196,602 

186,876 

Colombia 

Oet.-June . 

42,000 

45,000 

44,912 

47,201 

39,646 

Surinam X 

Oct.-Jan. . 

16,000 

16,000 

18,000 

14,421 

, 16,733 

Venezuela 

Oct.-June . 

27.668 

24,606 

25,689 

22,637 

20,638 

Ecuador 

June-Jan. . 

20,000 

18,000 

24.609 

21,662 

17,477 

Peru 

Jan.-Doc. . 

460,000 

466,202 

372,169 

337,860 

406,367 

Argentine 

June-Oct. . 

600,000 

621,684 

466,630 

371,152 

435,874 

Brazil 

June-May . 

1,272,406 

1,164,111 

1,080,831 

984,866 

883,730 

Total in America 


8,137,364 

8,747,014 

8,689,384 

8,667,449 

8,546,088 

British India (Gur) 

Dec. -May . 

3,100,000 

3,180,972 

2,890,476 

3,778,964 

1,099,200 

4,636,960 

(White) 

Oct.- July . 

1,212.000 

1,333,200 

786,800 

1,248,460 

Java 

May-Nov, . 

1,760,000 

1,576,606 

1,650,738 

1.376,868 

1,392,146 

Japan 

Nov.- June . 

1,176,630 

1,321,447 

1,663,760 

1,203,018 

1,192,690 

Pliilippine Islands 

Nov.-June . 

1,087,000 

940,382 

881,714 

945,398 

998,060 

Total in Asia 


8,326,630 

8,362,607 

7,773,478 

8,403,448 

9,368,306 

Australia 

June-Nov. . 

825,000 

932,826 

822,744 

809,862 

786,909 

Fiji Islands 

Juno-Nov. . 

120,000 

114,312 

134,678 

140,773 

148,267 

Total Australia and Polynesia 


946,000 

1,047,137 

967,322 

960,626 

936,176 

Kgypt 

Jan.-June . 

167,000 

166,000 

162,063 

160,211 

137,908 

Mauritius 

Aug.-Jan. . 

326,000 

229,460 

321,310 

313,816 

300,340 

Reunion 

Aug.-Jan. . 

80,000 

73,673 

86,735 

466,726 

79,878 

83,761 

Natal 

May- Jan. . 

610,000 

631,746 

462,874 

398,578 

Mozambique 

May~Oct. , 

70,000 

67,600 

63,284 

64,369 

76,730 

Total in Africa 


1,163,000 

1,067,279 

1,099,107 

1,071,148 

996,317 

Europe — Spain 

Dec.-June , 

10,000 

6,666 

13,124 

12,222 

16,747 

Total cane sugar crops 


18,670,894 

19,210,603 

18,432,416 

19,004,892 

19,861,634 

Europe — Beet sugar cropsf 


, . 9,234,000 

9,685,862 

8,670,373 

9,627,388 

8,712,909 

United States — Beet sugar cropft . . 

July-Jan. . 

. 1,643,760 

1,467,803 

1,486,024 

1,147,186 

1,167,630 

Canada — Beet sugar cropft 

Oot.-Dec. , 

90,000 

76,673 

63,883 

63,796 

67,783 

Total beet sugar crops 


.. 10,867,760 

11,129,228 

10,219,280 

10,828,369 

9,948,222 

Grand Total — Cane and Beet Sugar .... Tons 

29,438,644 

30,339,831 

28,651,895 

29,833,261 

29.809356 

Estimated Decrease in world’s production Tons 

901,187 

♦1,888,136 

1,181,666 

*23,406 

*1,998,841 


* Increase. tf Refined Sugar. 

t European Beet Crop figures are furnltbed principally by F. 0. Liohi, see page 76. 



Stock Exchange Quotations of Sugar Company Shares 


LONDON. 


COMPANr. 

Anglo-Ceylon & General Estates Co. (Ord. Stock) . . 

Antigua Sugar Factory Ltd. (£1 Shares) 

Booker Bros., McConnell & Co. Ltd. (£1 Shares) 

Caroni Ltd. (2/0 Ord. Shares) 

(6% Cum. Pref. £1 Shares) 

Gled}iow>Cfiaka*s Kraal Sugai Co. Ltd. (£l Shares), . 

Hulott, Sir J. L. & Sons Ltd. (£1 Shares) 

Incomati Estates Ltd. (£1 Shares) 

Leach’s Argentine Estates Ltd. (10/0 units of Stock) 

Reynolds Bros. Ltd. (£1 Shares) 

St. Kitts (London) Sugar Factory Ltd. (£1 Shares) . . 
St^'. Madeleine Sugar Co. Ltd. (Ordinary Stock) .... 

Sena Sugar Estates Ltd. (10/0 Shares) 

Tate & Lyle Ltd. (£1 Shares) 

Trinidad Sugar Estates Ltd. (Ord 6/0 units of Stock) 
United Molasses Co. Ltd. (6/8d. units of Stock) 


Quotation 
February aotli 
1941 

’A 

per£l unit of Stock 

I - t 
24 - 24 
1/0 — 1/6 

i - 

24/0 — 26/0 

6/0 — 6/6 
lHx.d.l” 

If — 14 

U - U 

per £\ unit of stock. 

i “ 

47/6 — 48/6 
6/0 — 6/0 
23/9 — 24/3 


Quotation 
January 21st 
1941 


per £t unit of Stock 

I ~ 

2 | - 2 | 

1 / 0 — 1/6 

1 = 1 ... 

24/0 — 26/0 

& 

6/0x.d.6/6 

It -11 

If - If 
i - 1 

per £lunit ol stock 

47/3 — 48/3 
5/0 — 6/0 
24/3 — 24/9 


1941 Prices 

Highest. Lowest 


25/3 . 

. 24/6 

8/9 . 

8/9 

62/6 . 

62/6 

20/6 . 

20/3 

22/0 . 

. 22/0 

26/0 . 

. 22/li 

6/6 . 

. 6/3 

38/0 .. 

32/7i 

13/0 . 

. 11/9 

6/li . 

. 6/0 

48/3 . 

. 46/6 

2 m 

. . 23/3 



NEW YORK (Common Shabes).! 

1940-41. 


Namk or SrocK. 

Par Value 

Closing Price 

Jan 10th. 1941 

Highest 
for the Year 

Lowest 
for the Year 

American Crystal Sugar Co 


lOf 

16i 

8 

American Sugar Kofining Co. . . 


16f 

231 

12| 

Central Aguirre Associates . . . . 


19 

26i 

17 

Cuban American Sugar Co 

110 

4| 

8i .. 

H 

Great Western Sugar Co 


24 .. 

29i 

18| 

South Puerto Rico Sugar Co. . . 


18i ,. 

30f 

16 


t Quutailous arc tii American dollars and fractious thereof 


United States, All Ports. 

{WiUett ds Gray) 



1941 

Long Tons. 

194U 

Long Tons. 

19.39 

Long Tons. 

Total Receipts, January 1st to January 11th.. 

97,516 

107,011 

119,696 

Meltings by Refiners „ „ „ . . 

Importers* Stock, January 11th 

88,374 

97,043 

113,994 

36,019 

72,861 

16,477 

Refiners’ Stock „ 

240,818 

373,686 

190.206 

Total Stock „ 

276,837 

446,537 

205,683 


1940 

1939 

19?8 

Total Consumption for twelve months 

6,712,687 

6,648,613 

6.604,061 


Cuba. 




(WiUeU dh Gray) 




1941 

1940 

1939 

Carry-over from previous crops 

Spanish Tons 

Spanish Tons. 

Spanish Tons 

1,181,390 

588,293 

729,172 

Pioduction to January llth 


— 

— 

Lxports sinoe January lat 

1,181,390 

688,293 

729,172 


69,682 

68,618 

Stock (entire Island) Jnnnary llth 

1,121,626 

618,711 

660,664 
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The Market in New York. 


No development of particular importance has 
presented itself in the domestic market during the 
past month, but a steady increase in the price level 
has been witnessed owing to a more consistent 
demand for raws on the part of refiners. This would 
appear to be partly due to the renewed tension in 
the Far East and the desire of buyers to build up 
stocks in case the situation becomes worse. Ship- 
ments from the Philippines are already subject to 
^somo mten’uj)tion at present, owing to the shipment 
of defence materials being given priority and the 
resultant commandeering of space previously arranged 
for sugar. In these circumstances, neither buyers 
nor sellers are anxious to deal in Philippine sugars 
until tliey have been shipped and aie nearing their 
destination. Shipping opportunities are also further 
reduced by the reluctance to charter Japanese vessels 
for this business. Nevertheless, Philippine sugars 
have imrticjpated to a large extent in the increased 
volume of trade over the past four weeks, but this is 
explained by the fact that exjiorta from the Philippine 
Islands during November/December, 1940, were 
185,972 tons against only 79,000 tons in 1939, and 
quite a large proportion of these shijimcnts would 
arrive during February and early March. The total 
volume of busine.ss rejiorted is approximately 176,000 
ton.s, up to the parity of 2-10 cents, c. & f.. New 
York, being paid for arrived and nearby sugars, 
2*13 cents for March arrival and 2*15 cents for late 
March/April arrival. {Sellers are showing loss inclina- 
tion to press and are asking 2-20 cents and jiarity 
for March/Apnl arrival but buyers are not yet 
prepared to pay this price. 

On two or three occasions a good demand for 
Refined was experienced but so far refiners have not 
announced any further increase in their quotations. 

Quiet and featureless conditions prevailed in the 
domestic Futures market during the first half of the 
period under review with the general trend of prices 
unaffected by small daily fluctuations. The past two 
weeks, however, has seen a gradual marking up in 
quotations which at the close on the 21st were 8 to 
9 points higher as compared with the 23rd January, 


The chief feature of interest likely to affect prices 
in the No. 4 World Futures Contract is that an agree- 
ment was reached on the 22nd January between the 
Export & Import Bank, New York, and the Cuban 
Government for financing part of Cuba’s quota for 
outside the United States. The agreement is subject 
to ratification by Cuban Congress, regarding which 
wo have no news so far. Under the terms of the 
agreement, the bank will advance $4 jier bag on 
400,000 tons non-U. S. Cuban sugar to be produced 
during the 1941 crop and this sugar is to be stored 
in Cuban warehouses. The loan is to be for a period 
of eight years at an interest rate of 3 per cent, per 
annum and is to be amortized by the sale of 60,000 
tons annually to non-U.S. markets, but if this is not 
possible, the 60,000 tons is to be included in the U.IS. 
quota. A tax of 6 cents per bag is to be imiioscd 
on the entire Cuban production to cover carrying 
charges and interest. Once the loan is finally ratified, 
the Cuban production will be fixed between 2,300,000 
and 2,400,000 tons. Grinding commenced on the 
16th January. 

It is not possible at this stage to assess the influence 
the loan jirospects have had on tlio Futures market 
but it appears that a substantial }>osition in Marcli 
delivery has so far been liquidated ralhci' more easily 
than might have been anticipated. 

Scattered lupiidation and some active, switching 
from March to more forward positions resulted in 
nearby deliveries dropping to lower levels, but the 
ready absorption of 28,700 tons March tendered on 
the 17th February brought renewed covering and 
some now buying, and the market is now quietly 
steady. Compared with our last rejiort, March to 
September deliveries are 5 points to half a point 
lower with December, and March, 1942, half a point 
and 2 points up resjiectivoly. May, 1942, is 6J points 
higher than the opening quotation on 1 1th February. 

C. CzABNiKow, Ltd. 

21, Mincing Lane, 

London, E.C.3. 

February 24th, 1941. 


Gilchrist Patents. — Petree & Dorr Engineers, Inc. 
has acquired through its parent company, tlie Dorr Co. 
Jnc., all rights for the sugar industry under a group of 
patents formerly owned by Gilchrist & Co. These rights 
cover the Gilchrist Clarifier with its bell-shaped trays, 
other clarifier and mixi^ apparatus, treatment processes, 
flocculation of sugar juices, and the Gilchrist furnace. 


Seymour Howe Bursaries. — The Queensland Sofdety 
of Sugar Cane Tecdmologists has decided to perpetuate 
the memory of the late W. F. Seymour Howe by creating 
two memorial bursaries to be awarded annually, and to 
be tenable at the Central Technical College, Brisbane. 
They will be awarded to suitable applicants who have 
completed the second year of the diploma course in sugar 
technology, or to students who have completed the third 
year of the course. 


Attempt to Patent New Bacteria. — C. F. Arzberger 
(Commercial Solvents Corporation) isolated from soil a 
new species of bacteria fermenting sugar mashes to yield 
butanol, eicetono and ethanol. He named it Clostridium 
saccharo-butyl’acetonicumdiquefaciend, and filed an Bjjpli* 
cation for its patenting in the U.S. under the provisions 
of the plant patent statute.^ The Examiner rejected 
the claim on the ground that bacteria are not patentable 
subject matter. This was appealed against, but the final 
decision was that the plant provision of the U.S. patent 
law does not permit the patenting of bacteria, firstly 
because it is not certain that bacteria are actually plants, 
and secondly because the Court was of the opinion that 
Congress had not intended to extend such protection to 
bacteria. However, this patentee has not gone unrewarded 
as he has been granted U.S. Patent 2,139,108 covering 
the process of obtaining neutral solvents from sttg^ar 
mashes through the agency of the above-named baotai^* 


1 Ind 4t Bng, Chm. (News Bdltlcm), 1940, 18, p. 852. 
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Notes and Comments. 


The War. 

The^ record of the past montli has coiitiinied, m 
tlie main, one (»f preimratiou for the Kencrall> 
oxjXK’ted Spring offensive, but actual fighting lia^ 
btjon confined to the Greek-ltalian front where tlio 
Ciieoks have smashed up weighty Italian counler- 
offcnsives, and to the African campaign whcie 
converging British forces are making headway in 
ridding Abyssinia of its Italian concpierors. But the 
Balkan thrust on the part of the Germans ha.s not, 
at the time of writing, got beyond the war of nerves 
that IS invariably the fiirst stage of Nazi aggres'^ivc 
IKilioy. In the West, however, the Germans have* 
already made a start on their haig trumjreted j>lan 
to cut off Great Britain from its overseas supiihes by 
means of a U-boat and bomber campaign in th<' 
Atlantic, and this thrust has to V)0 seriously 
reckoned with. 

As regards the Balkans, it seems evident that the 
Mill’ of nerves has not, as yet, secured Hitlek all he 
doubtless hoped to get. True, he is now master of 
Rumania and Bulgaria, but he has not succccdeil in 
trightening Greece from her so far suceessful task ot 
defeating the Italians in Albania, nor has he mad<‘ 
any impression on l\irkey’s pro-Ally standpoint, 
l^'iiially, he has yet to induce Yugoslavia to side wntli 
Ibe Axis, and this pugnacious Balkan state seems 
d(‘jit on holding out as long as she can and bowing 
only to overwhelming force. 8 o the German armies 
based on the lower Danube may have to attempt, 
by actual fighting, that conquest of the further slice 
“f Kuropean territory which they evidently covet. 
But their task here is not so simple as that of over- 
lumiiiig a demoralized level country like France. 
Gie Balkans are very inoimtainous, and gorges and 
"«i row valleys are not the ideal grmmd for mechanize! I 
waifare, so if Greece is invaded, her defensive forces, 
^^ided by British supplies if not also by British troops, 
should in theory put up a considerable resistanct* 
'^dch may allow time for Turkish policy to develop. 

10 Greeks liave at any rate ha<i some useful practice 
'gainst Itallaii mechanised attacks in Albania, where 
^ ussoLiNi hixna^ is rumoured to have gone, to m-ge 


Ins legion.'- <o mass attack on a Mode* front, an attack 
which ha.s s( far been succ(\s.sfully smashed by the 
imperturbable Gn ekr.. 

But it is prematiiie to hazard (‘ven tho theoretic 
outcome of a German attack on Greoc!'. The weather 
so far has not been favourable for oiX 5 ration.s in 
tho.s <5 parts, and if we are to judge from tho German 
timetable of a year ago, A])ril is i, more likely month 
to start the ball tolling. Jt Greece lierself were tho 
only factor, one would assume that it would be only 
a question of tune t'le .she was worn down; the 
lu.story ot Finland might easily bo repeated. But 
tluae IS enough anti-Axis force in existence in the 
Middle East to (‘omplic.ate the actual outcome. 
Turkey is bound to defend her interests, and she 
may well deem that a German army on her flanks 
111 Greece is a threat to them. Then the British 
♦oreos in North Africa, especially if they can wind 
up the Abyssinian and Eiitrean cainjiaigns before tho 
rains come m oaiiiest (a not unlikely achievement), 
w’oiikl be largely free to strike in a new quarter. It 
stems clear on tlie face of it that the task of pushing 
Italy out of Tripolitama is not ono for the next few 
months, wdieu the h»>t season makes it difficult for 
any but native troops to operate. For mechanized 
warfare is particularly disadvantageous in a tropical 
climate. So the British foiees may well escape the 
necessity of fighting on several fronts, and can in 
that event concentrate on helping to defeat the 
threatened thrust m the Balkans. 

On the Seas. 

As we remarked above, the German thrust in the 
Atlantic is a serious one and will need all the effort 
and .skill of the British Navy and tho Coastal air 
fontes to counter. Opinion in the U.S.A. seems to 
be steadily coming round to tho view that American 
l>ai’ticipatiou in the task is an eventual necessity. 
But for the next month or two the British effort may 
wrell be tho only one on tho stage ; not only do we lack 
onr French allies of the last war, but Fren(*h ports 
are the jumping off points of tho U-boats and French 
aerodromes tho headquarters of the long-distance 
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German bombers who seek out ships in the Atlantic 
and direct the waiting submarines to them, or else 
bomb them on their own account. On the top of 
these dangers, stray surface raiders are an ever- 
present danger and tie up a number of majo?* riaval 
craft that would otherwise be free for convoy duties. 
But the Navy is steadily adding to its forces both 
by building and by purchase, and its task, if difficult, 
should not be beyond the skill of its commanders. 
This notwithstanding, the country is prepared for a 
fairly heavy deathroll in ships during the next ftiw 
months, and imports are bound to be further res- 
tricted, till the back of tlio menace has been broken. 
But a considerable amount of freight shijiping is 
necessarily engaged on convesying supplies for military 
camjiaigns, so must provide a reserve whush could 
be drawn on if essential supplies of food to the 
United Kingdom wore endangered. And in the long 
run all the omens seem to point to the fact that we 
can eventually count on the assistance of the United 
States to lighten our task on the waters. Meanwhile 
the British belt can be tightened fuither without 
much distress. 1 

America’s All-out Effort. 

The moat important event, from an international 
point of view, that occurred last month was the 
passing in the American Congress (after a debate 
unnecessarily prolonged by the dilatory tactics of the 
few but determined Isolationist leaders) of the Aid- 
for-Democracies Bill, more popularly known as the 
Lease and Lend Bill. This clears the way for President 
Roosevelt to “sell, transfer, exchange, lease, lend, 
or otherwise dispose of” to any country whose defence 
he deems vital to the defence of the U.8.A. any 
article recpiired for its defence. Tlie effect of this 
measure will be not only to accelerate the flow of 
munitions of all kinds to the United Kingdom, as 
also to Greece and China, but also to enable the 
President to dispense at his discretion with ordinary 
methods of payment. Materials can be lent out- 
right, without any loan in terms of money, under a 
promise to return the same or other materials required 
at some future time by the lender. Thus not only 
does the President get his way to make America an 
arsenal for democracy but a new chapter is opened 
iu international economics, aimed at avoiding some 
of the worst consequences of one-way war-time 
indebtedness, such as the 1914-18 war brought in its 
train. Mr. Chitbchill rightly described this new 
Act as a “mornmiont of generous and far-seeing 
statesmanship” and said that the United States have 
in fact written a new Magna Carta for free men and 
free nations. The immediate consequence is that now 
the United States is free to go ahead with plans for 
an immensely increased output of supplies to aid this 
country in its supreme task of defeating the Axis in 
Europe and wherever it plans its inroads. These 
supplies are to include if need be foodstuffs and other 


agricultural commodities, a shipment of no small 
moment when it becomes increasingly clear that the 
German plan of campaign this year comprises a 
determined attempt by U-boat and bomber to cut 
off from Great Britain her incoming shipments of 
food. The American scheme in fact is aimed at 
supplying this country with practically all aids to 
war save men, and is the first instalment of a larger 
plan destined to arm America herself against the 
inroads of Totalitarianism. We, being her front line, 
are to got most of the prior deliveries, W’^hich are 
required not to enable us to slacken off in our own 
efforts but to give us that additional power needed 
to enable us to get a definite ascendancy over an 
enemy who has nearly all the arsenals of continental 
Eiu*ope at her enforced disposal. As a distinguished 
writer in a London Sunday newspaper put it the 
other day, “the battle for humanity, since Italy 
betrayed it and France lost it and Russia shirks it, 
has come to rest on the efforts of the English- 
speaking peoples and their immeiliate associates and 
dependents. No other Power in tlie world could 
hold up its head against Germany if ;t.he British 
Ejnpiro, backed up by the United States, did not 
stand in the breach.” 


Mr. Roosevelt’s Call to Action. 

A few days after the passing of the Lease and 
Lend Bill, Mr. Roosevelt delivered an epoch- 
making speech, in which he oiitlined the causes which 
had inexorably led to America’s material participa- 
tion in this war and pledged ever -increasing aid till 
total victory was won. Some points from that speech 
are well worth setting on record here, since there 
are few of our readers who are not more or less 
directly interested in the outcome of this almost 
world struggle. Even if the production of staple 
cro})s can continue much as hitherto in areas remote 
from the actual hostilities, the actual ownership of 
some of those crops necessarily lies at stake, while 
for most of the areas the victory of the Axis New 
Order would cast all their customary markets in the 
melting pot and cancel all chance of such social 
improvement as the sugar industry, for one, has of 
late years endeavoured to establish. 

Mr. Roosevelt observed that, whereas in the 
1914-18 war the Germans had some reason for 
thinking that opinion in the U.S.A. was disunited, 
that they cared more for peace at any price than 
for the preservation of ideals and freedom, the 
Dictators must not doubt their imanimity now. 
“We, as a united nation, realize the danger that 
confronts us and to meet that danger our democracies 

have gone into action Prussian autocracy was 

bad enough in the first war, Nazism is far worse in 
this.” “The Nazi forces openly seek the des- 

truction of all elective systems of government on 
every continent, including our own ; they seek to 
establish systems of government based on 
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of all human beings by a liandful of 

individual rulers who seized power by force 

Humanity will never x>ermaneiitly accei^t a system 

imx)osed by conquest and based on slavery 

There never has been, is not now, and never will be, 
any race of ))eople fit to sei've as masters over their 
f(?l]ow-men. The world has no use for any nation, 
whi(‘h, because of its size or because of its military 
might, assorts its right to goosestep to world j)ower 
over the bodies of other nations and other races.” 

Mr. Roosevelt next })roceeded to empliasize that 
the urgency to hel}) in the cause is and the 

administration at Washington are thinking in terms 
of “speed and speed now.” But to carry out that 
walchword America had henceforward to make 
saci jfi(t(\s. “To all it will mean sacrifice on behalf 

of y()ur country and your living a sacrifice of 

some privileges, not the sacrifice of fundamental 
jjt?lits . . . This is no part-time job. Our differences 

must b(‘ forgotten till the task is finished. I ask 
you for an all-out effort because nothing short of an 
all-out effort will win. The light of demociacy mu.st 
be kept burning. Each of us must xrool his own 
.strength. There aro 130,000,000 individuals over 
here, and there are many more millions m Britain 
and elsewfiere bravely shielding the groat flame of 

democracy from the black-out of barbarism 

The ma.sso.s of the British x>eox)le are (‘omxfletely clear 
in their minds about the one central fact that they 
would rather die as free men than live a.s slaves.” 

Mr. Roosevelt concluded by .saying that the 
British ^leoxile and their Grecian allies needed a.ssist- 
ance, and that they would gel . They iieedeil shixis, 
Jilaiies, food, tanks, guns and ammunition, and 
.supjilios of all kinds. And from America they would 
get all these. Nor did he overlook China, which 
“cxjiresses the magnificent will of millions of fflain 
people to resist the dismemberment of their nation. 
America has said that China shall have om holx>.” 


A Matter of Terminology. 

A corresx)ondent has di’a^m our attention to the 
title of an article originating in Queensland which 
was reviewed in our December issue, “Alternate Hosts 
ol 6. vaaculorum''*'^ A dual exception is taken to 
this title in the use of the world “alternate” in xflace 
of ‘alternative” and of the specific name ^^vasculoruni' 
m place of “uasct^kirwtw.” 

It is a moot i^oint whether a reviewer should take 
^pou himself the task of correcting errors which 
appear in a x^aper under review. It is not always 
possible to state with certainty that a word or state- 
^*^out is actually erroneous, and as a general rule the 
est procedure is to follow the original except where 
^“^sprint is clearly involved, 
n the present case it would seem that the word 
^ ternative” is the correct one. As far as we are 
jyare, the word “alternate** was first introduced 


with reference to the iTists of cereals, and its use 
should be restricted to those cases where the parasite 
occurs on two hosts, pa.ssing from one to the other 
and exhibiting differing morx^hological characters on 
these. In iiie ca.s(< of the rusts, the two forms, 
occurring on the harhery and cereal resxiectivoly, are 
now known to he tht» diploid and haploid stages. 
There is no .such distinction in the jiresont case. The 
fungus is not highly sx>eeialized and its single stage 
ranges indi.scriminately t>ver a variety of different 
ho.st.s. The word “alternntiv'o” would be, therefore, 
more ax>l>roi)r lat e . 

The question of '"rth^icularunt" or "'va.sculonim^^ falls 
into a differ<‘Mt category, it is a derivative of the 
Latin word rasculimt*' and it would be natural to 
as.siiiiie '‘U'itttulorvm'' to ho corieet. Unfortunately, 
Lmiiaoaii teimmology is regulatoil by rules of x^riority 
wliieli are neither simple nor take aei^oiint of deriva- 
tion. In the ]>re.s(‘nt ease th(5 organism of gumming 
disease was fir.st identified by Cobb in 1893, who 
named it BacAUus vaffcvlariwi. Tn 1901, E. F. Smith 
designated it Pscvdointnias msculamm, while, in 1902, 
R. G. Smith madi* a furtlier change, designating it 
Bacterium vaacidorum. Still later, in 1923, Beboey 
et at, changed the generic name and designated it 
Phytomonas vasculanm. This last change ha.s not 
been accepted and the eoneet name would axqiear 
to he Bacterium vaacularum (Cobb), R. G. Bmith, 
thus perpetuating the original eiror of Cobb in using 
a fir.st del lension genitive for a second declension word. 

Modem usage, however, a])X)eai‘S to he singularly 
uncertain in tins matter. A casual search for refer- 
ences in leeent liteiature x^*‘^'bi<*ed three using 
B, vascularum and two B. vascvlorum. 

Dominican Republic Sugar Trade. 

According to a summary in Willett & Gray’s 
Journal, raw .sugar m 1939 comx'.rised 63 per cent, 
of the total value of Dominican ex].>orts. Tlie quantity 
.shipped that year was 407,370 luetrie tons, as against 
403,537 tons in 1938, but the value rose from 
$8 592,050 to $11,803,568, the highest total value 
for Dominican exports since 1929 ; and as the sugar 
had all been marketed xuior to the outbreak of war 
111 Sox^tember. 1939. its value was not increased by 
war-time The average price was $1*27 per 

100 lbs., f.o.h., as (•omx)arcd with $1*00 in 1938 
and $1 •12 in 1937. In 1939 France and Morocco 
took a substantially greater amount of Dominicaji 
sugar than during 1938, while the U.K. purchased 
less. In 1939 tlic U.K. imiiort was 239,176 tons, 
that of France 68,097, and that of Morocco 49,731 
tons, while 30,469 tons went to U.S.A. and 15,232 
tons to New Zealand. A relatively stable level has 
been maintained during recent years in the volume 
of the exxiorts of molasses, the average annual amount 
over a 6-year period apxiroximating to 1 00,000 tons ; 
but prices have suffered a drastic dec*line. 


1 L8J., 1040, p. 412. 



The Eight Days’ Sugar Debate of 1841* 

By NOEL DEERR. 


On May 7ih oiw hun<lrod yoain ago bogaii t)io firat 
conoorfced attack on the WtHfc Jncliau sugar jriom)poly. 
By 1840, in tho two contunoH during which Groat 
Britain had been a sugar producer, the financial 
'j>olicy of the nation had led to a prohibitive duty on 
foreign-grown sugar, so much sc) that in tiiat year 
the duty on foreign sugar, slave or free grown, had 
roachod 66 i. p^r cwt., that on colonial grown being 
only 26s. 

Tho first challenge to this monopoly was made in 
1840 by a private Member of rarliarnont, William 
Ewart, whoso motion, to rodiico the duty on foreign 
sugar to 34s., was rejected by the Melbourne Ministry 
on tho score of principle, tho vote in the House being 
122 to 27 against Ewart’s motion. Notwithstanding, 
in tho very next year principle was avowedly sub- 
ordinated to oxjudiency, in order to meet an antici- 
]iAtod deficiency in'. the Budget of £700,000, through 
tho stimulus t.o consumption by the lower price 
expected from a induction in the duty on foreign 
sugar to 36-?. The duties on corn and on timber wore 
also to be reduced, but tho debate centred entirely 
on the sugar duty. 

Tills proposal split the House into throe camps : 
the Whigs, already under the influem^e of Cobdbn, 
not yet a Member ; the Anti-Slavery party, of which 
Lushinoton was the doyen and which included many 
Whigs ; and, tiiirdly, the Tories, embra^^ing the still 
powerful West India interest. 

To meet this proposal. Viscount Sandon moved 
an amendment, seconded by Jambs Weir Hogg, 
Chairman of tho East India C’ompuiy and the father 
of Quintin Hogg, which ran “. . . . considering tho 
efforts and sacrifices which Parliament and this 
country have made for tlio aiiolition of the slave 
trade and slavery, with the earnest hope that their 
exertions and examples might lead to the mitigation 
and final extinction of those evils in other countries, 
tliis House is not prepared (especially with tho 
present prospects of supply of sugar from British 
possessions), to adopt the measures proposed by Her 
Majesty’s Government, for the extinction of the 
duties on foreign sugar.” 

Tho debate was opened by Lord John Russell, 
Secretary for the Colonies. He contrasted “tho 
distress in the industrial north with the comforts 
enjoyed by the negroes in Jamaica” and taunted 
the West Indian party . you now come forward 
for a party purpose with an affectation of humanity 
to which your past conduct does not give you a 
just title.” To this Viscount Sandon made reply 
by asking Lord John “what right had he to deny 
to him and those who supported the amendment the 


same regard for the interests of humanity which 
actuated the Government.” 

Dr. Lushinoton was the first of the old Anti- 
Slavery party to speak. He condemned the proposal 
because it gave a stimulus to the slave trade, because 
it was unjust to the emancipated labourer and to 
the capitalist, and because it was unnecessary to 
adopt this course to supply the peojile of England 
with sugar. He thought, too, that the industrial 
north would prefer a dinner of herbs to the stalled 
ox offered by tho Govermnent ; to which Mr. Ewart 
replied that the rich man would still have the stalled 
ox. while leaving the h >rbs to the poor man. 

Mr. W. E. Gladstone, after a tribute to the 
memory of Zaocharv Macaulay, said : “ I am at 
a loss to know what rational motive could have 
induced the Government to mix with a general 
question of trade another question which tho peojile 
of England are determined to entertain upen a basis 
of humanity. I can only ascribe it to that infatua- 
tion, which is often found accompanied by lack of 
principle ” To this indictment Thomas Babbinoton 
Macaulay, then Secretary of War, at once replied 
Ho repudiated any laxity of principle and charged 
tho amendment with being “a skilfully contrived 
party motion, tho object of which was to perplex 
and dispossess the advisers of the Crown, without 

committing their successors What was this 

principle which allowed a man the enjoyment of a 
cup of slave-grown coffee, but did not permit him to 
sweeten it with slave-grown sugar.” 

Shortly after this passage of arms, Viscount 
Howick intervened in the debate. He referred, as 
if proven, to the charge of inhumanity on the 
Vreed-en-Hoop estate he had brought against John 
Gladstone in 1833. To this both Thomas and 
William Ewart Gladstone had replied, the latter 
in his first set speech in the House. Now to his 
statement that “Vreed-en-Hoop^ was remarkable 
both for the large produce of sugar and for the rapid 
diminution in the number of slaves, in three years 
no less than one-seventh of the whole number . . 
John Gladstone fils replied ; “Taking into con- 
sideration the difference in the power of the 
machinery employed, I beg leave must unequivocally, 
distinctly and broadly, to deny that part of the 
noble lord’s statement.” 

After a number of members had spoken of the 
advantages of trade with Brazil, Mr. Goulbubn, who 
had been Chancellor of the Exchequer in 1828 irnder 
the Duke of Wellington and was again to hold 
the same post in Sir Robert Peel’s ministry, said •* 
“There was e possession of the Crown not inhabited 


1 Vreetl-en-Hotm lies at the inonth of tlw* Demorara rivw oa % west brnik. It was at this estate Ui 18*2 that tl»o first ookmial 
pan was Installed. Later this estate became amalgamated with Windsor Forest, which continued In operation till about iSO?. 
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like Brazil by 6,000,000 people of whom half were 
slaves, but inhabited by a free people of 100,000,000 
in a state of great civilization, possessing rivers 
j>erhaps not equal to those of Brazil, but extending 
tiirough a country as fertile and opening up avenues 
to numerous nations, with means as ample for 
making returns for the productions and manufactures 
of this country. He need hardly say that the country 
he alluded to was India.” Ho was followed by Mr. 
Charles Bullbb, who asked “for whose benefit 
wore i)rotective duties to be imposed ? Would they 
ho any benefit to the labourers of the East Indies ? 
If there were any curse they could impose on that 
country it was by diverting labour into channels 
siu;h as these. They would bo inducing the peojiU^ 
of India to enter into competition with other colonies 
under protective laws.” He concluded : “In the 
nanu? of the j)oo)de of India do not inflict this curse 
upon us.” 

Sir Robert Peel did not .s|)eak till late in the 
debate. He opposed the motion to reduce the foreign 
duty, saying that “it would not bo for the honour 
of this coimtrj’" to open our market to sugar, thv'' 
pioduce of slave labour.” Refening to India, and 
especially to the views of Mr. Buller, he said : 
“Remittances are re(piircd from India to the extent 
of £3,200,000 yearly .... the faith and honour of 
tlic British Parliament, the faith and honour of the 
coiuitry itself, are concerned in the maintenance of 
the exclusion of slave-grown sugar. If, then, I 
encourage the produce of India shall I be told I am 
inflicting an injury on this country or on India ?” 

Viscount Palmerston closed the debate in a 
speech of exquisite irony whicli acci*pted facts with- 
out consenting to the causes underlying the facts. 
Ills argument ran : “We say to those Brazilians, we 
cun supply you with cotton goods cheaper than you 
can buy them elsewhere. Will you buy them ? By 
all means, say the Brazilians, and we will pay you 
Willi our sugar and coffee. No, say we, your sugar 
and coffee are produced by slave labour ; we are 
nuui of principle and our conwience will not allow 
ns to consume the produce of slave labour. Well, 
aiiyoiio would imagine the transaction ended tliere, 
•II id wo left the Brazilians to consume their own 
sugar and coffee. No such thing. We arc men of 
pi inciple, but we are also men of business, and w’o 
by to help the Brazilians out of their difficulty. 
^Vc say to them ; Close to us and near at hand live 
-ume 40,000,000 industrious and thriving Germans, 
^\ ho are not as conscientious as we are ; take your 
^ugar to them and you can pay us for our cottons 
With the money you thus receive. But the Brazilians 
'^present there will be some difficulty in this. The 
* Icrmans live on the other side of the Atlantic ; we 
’uust send them our sugar in ships ; now our ships 
<u‘e few and ill-fltted to cope with the waters of the 
'uighty ocean. Our reply is ready. We have plenty 

ships and they are at your service. It is true 


that slave labour sugar would contaminate our ware- 
houses, but ships arc different things. But the 
Brazilians have another difficulty. They say the 
Germans are particular and have a fancy for refined 
sugar. It iS not easy to refine sugar in Brazil, and 
those Germans do not like the trouble of refining it 
themselves. Again wo step in with an ('>x|>edient. 
We will not only carry your sugar but we will refine 
it too. It IS sinful to consume slave-grown siigar, 
but there can bo no harm in refining it, which is, in 
fact, to cleanse it from part of its original impurity. 
The Brazilians are at us again. Say they, we i>ro- 
duco a groat deal more sugar than the Germans will 
buy. Our goodness is infinite ; we ourselves will buy 
your surplus. It cannot be consumed at home because 
the people of this country arc men of conscience, but 
we will send it to the West Indies and to Australia. 
The yieople who live there are only negroes and 
colonists, and what right have they to consciences ? 
And now that you may plague us no more about 
those matters wc tell you at once that if the price 
of our own sugar slioultl rise above a certain value 
we will buy more ot your slave-grown sugar, and wo 
will eat it ourselves.” 

Nevertlieless, Viscount Sandon’s amendment was 
carried by 317 votes to 281. In the majority were 
Disraeli, Gladstone, Sir Robert Peel, Lord 
Geokoe Bentini’k. Sir Stafford Canning, Lord 
Stanley, Lushington, Goulburn, and the solid 
block of West and East Indian interests united with 
the anti-slavery jiarty. In the minority were Lord 
John Russell, Viscount Palmerston, Viscount 
JrlowicK, Macaulay, N'iscount Morpeth, Francis 
Haring and C’. P. \^illiers. Only 19 member's were 
uiq.iaircd or failed to vote. 

Sehlorn have so many illustrious names appeareil 
in one debate. To that of Peel, who had already 
held the highest office of state, ran be added those 
of five Preiniers-to-bo, Stantey (Earl of Derby), 
Lord John Russell, Palmerston, Disraeli and 
( Gladstone, and with them ap])ears the no less 
illustrious name of Macaulay. Afterwards in the 
Parliament that reversed the verdict of 1841 are to 
1)0 found those of Cobdkn and of .Iohn Bright. 

The victory won here afforded but a tomi>orary 
arrest t-o the flood of free trade. In 1846, after the 
defeat of Peel on the Irish Coercion Bill, Lord John 
Russell became Premier, and at once aiinounctd 
that the Government was pledged to the equalization 
of the duties on sugar “of all sorts, of whatever 
growth and whencesoever imported.” An amend- 
ment moved by Lord (George Bentinck was lejeetetl 
by 266 votes to 136, after Sir Robert Peel, now a 
private member but still having great influence, had 
withdrawn his opposition. It is worth while noting 
that among the majority were Viscount Sandon 
and Sir James Hogg, who had led the opposition 
in the eight days’ debate. 
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Safety First. 


There are plenty of opportunities on a large sugar 
plantation for accidents to occur in the field whether 
in the handling of the more complicated^ implements 
now commonly in use or of the simpler tools such as 
cutting knives and hoes. Wliile on most plantations 
care is now taken for the health of the resident 
labour in the adoption f)f standards of residential 
accommodation, sanitation and i)revontioii of disease, 
less attention has been given to the subject of safety 
measures against a(!(!ident. That stat<3ment may 
require qualification, for it is dangerous to wi'ite 
without the book, and it would be safer to say that 
the subject of safety in the field and factory has not 
formed the subjecjt (jf discusKsion or literature in the 
past. A welcome? break in tfiis silen(?o has recently 
been made by S, M. Miller, who, under the heading 
of “Safety in the Field,” described the methods 
adopted in Hawaii in a jiaper presented to the third 
meeting of th(? Hawaiian Sugar Technologists in 
November, 1040, and appearing in the Reports of 
that meeting. The organization that is being intro- 
duced is in process of evolution and, as would bo 
expected, has lieen catried to a more advanced stage 
on some plantations than on others. The paper 
here reviewed summarizes the information collected 
by a questionnaire submitted to all the plantations, 
with most frequent reference to that at Ewa. 

The most numerous accidents in the field are 
injuries to the eyes and cuts from cane knives. 
Prevention against, these is given by goggles, safety 
shoes and leggings as iiorsonal (dothiiig, while the 
hoes and knives ar<> provided with guards. For work 
witli fertilizers arid chemical weeding, rosj)irator.s, 
rubber boots, chajis and ixmclios additional to 
goggles are also worn. The major difference in 
plantation practice lies in the extent to which the 
wearing and use of tliese is enforced. On some 
plantations use is mandatory and, m these cases, 
))ersonal clothing is supplied at cost and other equip- 
ment. free. A measure which is now routine on many 
plantations is the ])orio<lic physical iiLspectioii of the 
personnel of tJie ch(?mical wet'd gang ; by this 
measure labour unsuited for the handling of the 
standard liorbicidos is eliminated and set to other 
work. Prompt treatment and rexiort of accidents 
arc insisted on and, for the former object, a small 
first-aid kit may be issued to each gang. But no 
risks are taken and, where such is the case, the 
labourer whose skin has been cut or broken, must 
report to the hospital. As the result of |juch action, 
one plantation reports that the number of accidents 
reported has m(‘reased — a not unnatural result — but 
that the loss of time tlirough accidents has decreased. 

It is impossible here to recount all the points, 
small in themselves but in the aggregate productive 
of appreciable results, of the measures adopted by 
the different plantations, for each of these is feeling 
its way in the matter. At the present stage it is 


essentially a question of experiment. A few examples 
only may be quoted. On one plantation a decrease 
of accidents is reported from the standardization of 
the position of the brake handles on cane cars. On 
another, canvas bags are provided for the carrying 
of cane knives ; on a third, hoes are not allowed in 
the trucks but are carried in special racks on the 
(lutside of the car. 

All these measures are to the good but they will 
avail little if they are not enforced. In such matters 
there are two methods of enforcement, the one by 
pimi.shment, the other by encouragement. There 
can bo little doubt whicli is the better method in 
cases like the present ; it is not a question of 
checking wilful disregard but of creating a new 
atmosphere and of overcoming inertia. That is the 
view adopted in Hawaii, the major effort being 
direc;to<l to stimulate the interest of all down to the 
individual labourer. To this end workmen’s safety 
committees are organized with lepreseiitatives from 
each of the field gangs, service being for one year 
with one half changed every six months thereby 
maintaining continuity. Supervisors’ sisffety com- 
mittooB are organized in the same manner and all 
these committees elect their own chairmen and 
secretaries. Meetings are held ovei’y two weeks or 
monthly ; more frequently in the initial stages. 

Above these is a central safety committee composed 
of one representative of each of the above committees 
plus the factory superintendent, field superintendent, 
agricultural and harvesting department heads, and 
the plantation doctor. The chairman of this com- 
mittee functions as safety director and liaison officer 
between the committee and the plantation manager. 
The function of the central committee is to consider 
.suggestions received from the subordinate committees 
and to pass on recommendations to the manager. 

As has been stated, the primary appeal is a stirring 
of an interest, but that alone is not sufficient. A 
certain autliority is required to ensure the enforce- 
ment of the decisions arrived at, and this is given 
by “safety committeemen’s” badges which are worn 
at all times during work. Second only to the stirring 
of interest is its maintenance. Here the human 
factor comes in, and the load falls on the manager 
without whose interest the interest of others will not 
be sustained. Various suggestions are made to 
achieve this end, not the least of which is the prompt 
and sympathetic handling of all recommendations 
received from the workmen’s committees and a 
reporting back to these of the action taken. Member- 
ship of the National Safety Coimcil Inc. is another 
proposal, ensuring a supply of the monthly publica- 
tion, The Safe Worker, 

A further step has been taken at Ewa plantation 
in the organizing of safety contests between the 
gangs. The first to be organized was between the 
hand-spray gangs, and the result was decided by 
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monthly inspections at which marks were given, 36 
per cent, for condition of equipment, 16 per cent, 
for condition of station, 26 per cent, for quality of 
work, 10 per cent, for protective apparel, and 16 per 
('ent. deducted for lost time through accidents. Later 
a similar contest was organized among the harvesting 
teams with results again based on inspections, but 
at fortnightly intervals. The basis for this was : 
condition of machines and o<iuipmcnt 25 per cent., 
condition of field after harvesting (including close 
cubing of stubble, care of ditches and irrigation 
ocinipment and non -furrowing of field by grab) 60 
per cent., and accident record (including non-wearing 
of safety goggles) 25 per cent. Prizes are allotted 
to the winning teams as judged by two or throe 
inspections, and those include free tickets for the 
(uneina to each member of the team with their 
families, free chop suey dinner to the winning team 
on the final result of the harvesting season and an 
emblem on the cab of the machine. 

Here, again, the various plantations are showing 
a commendable zeal in feeling a way to maintain 
interest. On one plantation points are given for 


safety endeavoiu-s and the foreman’s pay is affected 
by the result. On another a safety score is kept, 
based on the relation between the number of accidents 
relative to the number of hours of supervision. In 
this latter case it would have been of interest to 
learn whether such a method does not lead to failure 
to report cases to the hospital. 

In another instance the desired interest is fostered 
by a portable safety display show-case containing 
the various safety flevices and moved through the 
villages and mill. This idea has been developed on 
the Ewa plantation, where a permanent display case 
has been erected near the administrative buildings 
and on which much thought has been given. The 
roofed structure is provided with a clock and is 
illuminated. Besides the exhibits of safety devices, 
it displays a daily record of accidents under the 
three group headings : factory and shop, harvesting- 
plan ting-transport at ion, and agriftultural. In this 
display a green light indicates freedom from accident 
on that day and a reil light- an accident. The record 
IS kept })osted daily tor a month when a fresh 
record is started. H M L 


Bureau of Sugar Experiment Stations, Queensland, 

Fortieth Annual Report, 1939—1940. 


The conditions controlling the year’s results were 
a very dry spring followed by an exceptionally wet 
rainy season, and in the South a prolonged dry 
autumn followed by damaging frosts. In the result, 
espetiially in the North, an early drought-stri<;keii 
apjiearance was succeeded by damage from water- 
logging, Cane on the higher lands benefited, hut, 
hero again, disadvantage resulted from widaspread 
free arrowing. Despite these handicaps, the estimated 
crop was surprisingly good — 5,857,700 tons — second 
only to the previous crop, which constituted a 
record at 6,038,821 tons. The yield of raw sugar 
was estimated at 810,000 tons against the record of 
891,422 tons of the previous year. Several records 
were broken in the 1939 season. Cane crushed per 
acre amounted to 23*1 tons with an average yield 
of sugar per acre of 3*41 tons, and both these figures 
have shown an almost continuous rise since 1930, in 
the former from 15*89 tons and in the latter from 
2*33 tons. The figure for tons of cane per ton of 
sugar in 1939 was 6*77, and here, too, a slight down- 
ward trend is apiiarent. 

Northern Station, Meringa. 

At the Meringa Station the contrast between the 
wet and dry seasons was particularly marked since 
only 3*63 inches of rain fell during the last six months 
of 1939, whilst 65*91 inches fell in the first three 


months of 1940. The early growths, thus, were 
di’ought stricken, and later the crops on lower ground 
became water -logged. On the higher lands, however, 
satisfactory growth took place and, in general, yields 
wore only slightly below tlie average. In February 
a cyclonic disturbance llatteiied the cane, but owing 
to its backward static less damage, than might have 
})oen exjieeted resulted. 

A single variety trial was harvested in which five 
of the (-1 series and one of the H series were com- 
pared with SJ 4. The two heaviest yielders, G 140, 
with .38*0 tons eane per aero and e.e.s. 16*8 per cent. 
(»SJ 4, 32*6 tons and e.e.s. 17’0 ]H)r cent.) and G 118 
with 37*4 tons aiul e.e.s. 14-5 per cent, were elimi- 
jiati'd, the first on account- of a high susceptibility 
to leaf scald, the latter on account- of bad habit and 
low sugar content. The four remaining, G ] 13, 
G 126, (;! 243 and H 248, have been carried to a 
Latin Square trial. A few sots only of a consider- 
able number of newly released varieties have been 
planted out for the 1940 season. 

The search for valuable leguminous crops with a 
view to broadening the basis of the agricultural 
practice was continued. Among the promising crops 
were Crotolaria uaaramoensist which appeared of more 
than usual promise, C. anagyroides with good growth 
but rather woody, Phaseolm riccardiamui and P. 
trinervia, and, lastly, Pueraria javanicUf which pro- 
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duced an abundant crop of grwn matter and, not 
dowering till late May, should be of special value to 
growers requiring the pDtection of a green crop 
till late. Among the Sorghums tried as a substitute 
for maize, ruled out for its susceptibility to downy 
mildew, Schrock was definitely outstanding. Brazilian 
lucerne (SHlosanthea quyanncn^hn) yielded well on poor 
forest country and may prov<* valuable on poor-land 
grass paddocks. 

Cent HAT. Station, Maokay. 

At the Mackuy Station the trend of the season 
followiid that of the Northern Station, but the dry 
season wab not (luito so intense and the rains were 
moi‘<‘ extended, commencing in December and 
(Hintinuing into April. The experimental work with 
cane included vaiiety trials, both Latin square and 
observational , and downy mildew I'esistance tiials. In 
the former, Q 28, E 4, E 46 and Comus, a seedling 
propagated by the (^S.H. Co., were compared with 
Q 813 as standard. Q 28, with 41 tons cane per 
acre and c.c.s. 14*3 jier cent. (Q 813, 30-1 tons and 
c.c.s. 16*2 p<‘r c('nt.) was the heaviest yiclder and is 
considered a iiossibility for poor lands, (kirnus (36*0 
tons and c.c.s. 10‘2 pCr cent.) shows promise but is 
decidedly suscoptibU* to mosaic. 

A number ot canes of the F and (J series was 
compared with Q 813 in the obstn'vational t<‘st and 
also included in the downy mildew resistance trials, 
as the result ot which latter only four survived for 
promotion to a L.i^in sipiare test. These are : G 17 
with 48*3 tons and c.c.s. 13’9 pvU' cent. (Q813, ,33*8 
tons and c.c.s. 15*4 p *r cent,), G 22 with 42*5 tons 
and c,c.s. 13*8 per ciMit , G 39 with 39-8 tons and 
c.c.s. 15*9 ])cr cent., and, lastly, G 58, the heaviest 
yielder of all, with 49-8 tons and c.c.s. 17-2 p 3 r cent. 

The attempts whicli are being made to broaden 
the agricultural basis ni Queensland are illustrated 
at this Station by a rotational experimental block 
on siHdions of which green crops arc grown for 
ploughing in, while, on others, sheep are grazed. It 
is held that the suitability of the coastal lands for 
sheo]) grazing has boon established. The more 
promising legiimo.s are DoUchos lab-lab, D. debiliSf 
Phascolufi riccnrdianus and P. trhierms. 

Southern Station, Bundabbro. 

At the Biindalxag Station the weather wa^, again, 
far from favonrabli'. .A. dry if not very cold winter 
was followed l>y fair ]>rocipitation till the end of 
March when a severe drought set in till the end of 
the year (June), tlio total rainfall from July to June 
being 41-01 inches. The high production recorded 
is attributeil to (lie practice of growing stand-over 
cane and the varieties now' being grown. 

A Latin square variety trial, in which Comus, 
C 12, E 14 and E 18 were compared with Co 290 
(plant canes), showed the standard to be the highest 
yielder, though E 14 ran it very close with 28*3 tons 
and c.c.s. 17*2 per cent. (Co 290, 29* 1 tons and c,c.b. 


15*5 par cent.). In an observational plant cane trial 
several varieties of the P series were compared with 
Co 290. In this, some of these outyielded the 
standard ; F 20 with 28-1 tons, F 21 with 26*2 tons 
and F 23 with 26-0 tons (Co 290 with 26*6 tons). 
Since the plots were harvested immature, the c.c.s, 
percentages were all low. 

In a Latin square trial comparing Q 22 to Q 26 
with Co 290, plant and first ratoons, the outstanding 
variety was Q 26 with 78*2 tons for the two crops 
and c.c.s. 16*0 and 17*2 par cent, plant and first 
ratoon respectively (Co 290 with 70*2 tons and c.c.s. 
14*3 and 16*2 per cent.). The promise of this is such 
that 800 tons of planting material has been rendered 
available for farm propagation plots. It is highly 
resistant to gumming and downy mildew but some- 
what susceptible to Fiji disease. First ratoon 
observational trials compared a number of varieties 
of the E series with Comus and Jason. The only 
two to be carried forward are E 12 (now Q 42) and 
E 14 (now Q 43). Both are resistant to the three 
major diseases, hut the former is probably too 
susceptible to mo-iaic. A further first ratoon variety 
trial compared POJ 213 with Co 290. The slight 
difference between the two appears to depend on the 
season. In a second ratoon trial, POJ 2875 has, for 
the third crop, surpassed all other yields, but its 
c.c.s. is low. POJ 2883 has performed uniformly 
well and would be added to the approved list but 
for the disease position. 

A first ratoon fertilizer trial with 0, 1 and 2 doses 
of N, P and K (dose = for N 120 lbs. sulphate of 
ammonia, for P 400 lbs. superphosphate, and for 
K 180 lbs. muriate of potash par acre) gave no 
effect on yield for any dressings. On the c.c.s., how- 
ever, potash has a marked lowering effect, while 
phosphate acted in the reverse direction. These 
effects are attributed to the action of potash and 
phosphate in advancing and retarding maturity 
resp3otiVv*ly. 

In an ©xp3riment comparing trash with no trash 
carried to the se(;ond ratoons, heavier crops continued 
to be reaped from the trashed plots, but the increavse 
was smaller than exp3Cted owing to the higher 
mortality of st-ools in the trashed plots. 

Seedling Propagation. 

The major difficulty in raising seedlings lies in the 
fact that it is only in the far north, in the wet 
tropical section of the cane belt, that cross-pollination 
can be effected with any success. The supply of 
seed is thus largely controlled by the nature of the 
season. In this work the Hawaiian solution of 0*01 
p 3 r cent. SOj and a like concentration of H 5 PO 4 
has been found most satisfactory, except for early 
arrowing varieties when the concentration of SOg is 
doubled. Lanterns have been adopted but of a 
somewhat different shape to those used elsewhere, 
being {lermanent with the crosses brought to them. 
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To meet the difficulty of seasonal variation in the 
freedom of arrowing and, hence, in the quantity of 
fuzz produced, experiments in the storing of fuzz 
have been carried out for a number of years. It 
has been found that fuzz can be successfully stored 
in the majority of cases over calcium chloride at a 
temperature of 43°F. So treated, the fuzz from late 
crosses can be sown prior to the sowing of the fuzz 
of early crosses of the following year. Also it was 
found that, by the simple expedient of removing the 
blades of all green leaves a few inches above the 
growing point and repeating the process as necessary, 
the arrowing of the early free-flowering POJ 2364 
and POJ 2726 could be delayed so as to make the 
arrowing of these syncdironize with that of the later 
flowering varieties. 

During the year the two varieties Q 10 and Q 20 
were released for general planting in the Northern 
and Central districts respectively. Extensive plantings 
of Q 26 (POJ 2876 X HQ 409) were made for later 
general planting in the Southern districts. 

The 1940 season was generally favourable and a 
number of crosses was effected, in some cases the 
parents being recent seedlings of the J, JB and K 
series. Nohilizations of Saccharurn fipontamum and 
Erianthtifi arundicearum were also attempted. Of 
the 1939 seedlings some 21,000 were planted out 
covering a wide range of families. These crosst‘s 
included a considerable number in which Bad i la 
appeared as a parent, and the general (*onclusion is 
drawn that Badila X noble progenies are not very 
promising and that it will be necessary to incorporate 
some wild blood. Of the 96 seedlings selected from 
tlie 1938 series at Meringa more than half were from 
families represented by Badila and SJ 4 crossed by 
half nobilized S. robmtmn (28 NG 251). At Mackay 
rohuatum seedlings and POJ 2726 X Co 290 formed 
a })rominent part of the 70 s(‘edhngs carried on, and 
at Bunctaberg the outstanding combination was 
POJ 2878 X Co 290. 

A list of second selections at the thre^e stations is 
given under the pre-farm lettering. To eliminate the 
confusion arising from this lettering indicating not 
only the year of origin but the Station, a new 
terminology is to be introduced, commencing with 
the 1939 series. In this A 1 to A 100 are allotted 
to seedlings of this season raised at the Bundaberg 
Station, A 101 to A 200 to thoso raised at Mackay, 
and A 201 4- to those raised at Moringa. 

A statistical statement is given by districts of the 
areas harvested of the different varieties. Badila 
still maintains its lead with 33 per cent, of total 
crop, but POJ 2878 has come to occupy second 
place (12*21 per cent.), M 1900 dropping to third 
place (11*96 per cent.). D 1136, formerly the stan- 
dard cane, now occupies less than 1 per cent, of the 
area. Noteworthy, too, is the fact that Queensland- 
raised seedlings occupy some 20 per cent. 


Entomology and Pathology. 

The stricter control resulting from the amendments 
to the Sugar Ex]i?riment Stations Acts, is noted as 
loading to boiiofits which are becoming obvious. 

Ths Greyhuck Beetle (Lepklodemm albohirtum ). — 
X ra])id in<!rt>asc, leading to serious loss, was recorded 
in the North. This mcreasi* is attributed, not to 
lack of desire to use, but to inability to obtain the 
necessary fumigants owjug to the war. Improve- 
ments in method arc recorded in the Blundell knap- 
sack injoc’tor and thi' Moiirilyan 3-unit carriage 
mac'hine which, carrying a flood -lighting sot, admits 
of night working. 

Gli^ring projects, involving thosi^ trees on which 
the beetles feed, appear to have justified themselves. 
Originally startl'd on the Basilisk range, they are to 
ho extended. 

Jn the Alackay area infestation was ooinparative’y 
light and the local Posts (Vintrol Board oonoentrated 
on fiunigation, e(*asmg payment for the collection of 
beetles. Jn both areas, however, tlu^ varietal position 
has a largo influeiu*'' on the ('xtont of tho damage. 
Tn the Nortliorn ari'a tho ri'sistant SJ 4 has been 
eliminated from tho Miilgravo and Harnbledon areas 
as a consotiuonoc of its siiscojilibility to gumming 
disease. Ihidor W(‘t ooiiditions POJ 2726 is moder- 
ately resistant, POJ 2878 and (V) 290 are less 
resistant but superior to snsce[)tible varieties such 
as Badila, Q 10 is susei^pt-ible, but Q 29 appears 
iinattraetive. In tlu^ Mackay district, on the other 
hand, POJ 2878 is counted as resistant with POJ 
2714, EK 28 interiiK'diato, and such varieties as 
M 1900 seedling, Badila, Q 813, Q 20 and SJ 2 
sus(?('))tibl('. 

The Beetle Borer {Bhabdoenetms obacura). -Duiing 
the year the at tack was only model ate. The incidence 
appears to be as>,o'‘ialed with that of top rot. 

The Sugar Cane Scale {Aulacaapis rnadiunensis ), — 
Seviae inlestations occurred in the Bundaberg 
distnet. Tho dovoloinnent of a pest known to have 
led a comparatively harmless existt*nee since J918 
ajijvars to bo associated with the diaiige in agri- 
cultural practice, esjiecially the increased jiractice of 
leaving stand-over c'an<*, whi(*h now constitutes a 
large percentage of the crui). POJ 213, and, to a 
le-5s extent, POJ 2878, are the worst affected, witli 
POJ 2725 and Co 290 fairly resistant. Tho elimina- 
tion of POJ 213 and burning are rccoinrnended. 

The Giant Torn! {Bufo tnarwvs). — Tn many of the 
Northern areas saturation point appears to have been 
ixm’hed. The evidence suggi'sts that, in spite of this, 
its value as a check on the greyback beetle is slight 
and it is )>robable that its major effect will be in the 
control of the beetle borer. 

Gumming disease {Bacterium va8culorum).—X de- 
tailed account of this disease has ajipeared in a 
recent issuo.^ The Mulgrave, Harnbledon and Moreton 
districts alone reported attacks. Tlie remedy, as has 


1 J . SJ ,, 1040, p. 412. 
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been explaineci, lies in the selection of resistant 
varieties and, in the last of these districts, the 
removal of the susceptible HQ 285 in 1941 from the 
approved list is expected to prove beneficial. In the 
first district the elimination of SJ 4 is expected to 
have a like effect, but a certain anxiety arises from 
the extension of the disease to the more resistant 
Badila and HQ 409. In Harnlilodon, where a really 
satisfactory alternative to SJ 4 has to bo found, a 
considerable spread of the Misease occurred. Hero 
SJ ^ predominates, and to avoid hardship the variety 
remains on the ajiproved list for 1940. 

Ill the gummin;^ trials (^(>515, a POJ 2725 X 
8orghum cross, suffered more damage than the 
standanl susce]itible varieties. Q 13, Q 20 and the 
Hawaiian cane 31-1389 appeared higldy ri^sistant, 
Q 10 commercially resistant, and Q 2, Q 26 ami Q 27 
too susceptible for South Queensland conditions. 

Fiji disease. —This disoase is rapidly being brought 
under control through the intensive campaign of 
inspection. Hero, again, it is largely a question of 
varieties. Trials have demonstrated that POJ canes, 
while transmitting susceptibility to a large proportion 
of their offsjiring, do yield some highly resistant 
seedlings. (\)mi;>loted trials show that the Go’s 352, 
355 and 356 carried no infection, Q 42, Q 43 and 
Q 813 infection up to 10 per cent., Q 2 and SC 12/4 
between 10 and 20 per cent., and POJ 2878 and 
D 1135 from 20 to 40 per cent. 

Downy Mildew {Sclerospora sacchori ). — The rise of 
this disease to a position surpassing that of all other 
diseases found in Queensland and the general lines 
on which the incidence is being met have already 
been described. The wholes jiroblem illustrates well 
the difli(!ulties arising in a country in which the 
condit ions are so variable that varietal adaptation, 
leading to local concentration of different varieties, 
plays an irnjiortant part. Each district offers a 
different ns])oct of the problem and these are reviewed 
in the present report. The Disease Control Boards 
are miHiting the situation by the (combination of 
ploughing out orders, by the prohibition of susceptible 
varieties as soon as a reasonable alternative is found, 
and by the prohibition of alternative hosts, especially 
maize. A few points of especial interest only can be 
mentioned here. 

In. the “North Const” section of Mackay POJ 2878 
has proved of particular valw' owing to its resistam^o 
to grub athick ; but it is among the most suscep- 
tible varieties to downy mildew. Field observations 
indicate that the spread can take place over a 
greater distance than previously supposed, possibly 
up to one mile. Resistance trials carried out at 
Cairns, Mackay and Bimdaberg included a large 
number of varieties of which POJ 2878 was the most 
susceptible. The resistant varieties included Q 13, 
Q 20, Q 29, Badila, HQ 409, HQ 458, Co 615 among 
Others, and Erianthus. POJ 213 alone showed a 
marked difference in susceptil)ility at different 


localiti(‘s. Hot water treatment of sets proved 
efficacious with exposure for 20 minutes at 64°C. or 
fur 10 minutes at 56*^0. 

Chlorotic streak. — Tht^ incidence of chlorotic streak 
remains as in previous seasons. Treatment of the 
sets with warm water constitutes the major control. 
The problem here is complicated by the suppression 
of the symptoms which may occur. Treatment of 
pre-heated sets immersed for 20 minutes at 44°C. 
ajipearod effective. Attempts to localize the area of 
infection within the cane suggest that it is not limited 
to the bud. In these experiments it is of interest 
to note that the longitudinal conducting power of* 
the cane stalk is very low. The date of ratooning 
apjiears to influence the incidence of the subsequent 
attack, for a 12 per cent, incidence in October- 
ratooned cane rose to 40 per cent, for November. 
Late plantod cane, too, seems more susceptible on 
ratooning than early planted. 

Leaf Scald . — The extended plantings of Oramboo, 
a gum-resisting variety, in the North have led to an 
extension of loaf scald. Resistance trials indicated 
that Jason (6 per cent, infection), D 1135 (7 per 
cent.) and Erianthiis are resistant; Badila *(42 per 
c?ent.) and HQ 409 (45 ))or cent.) intermediate ; and 
HQ 426 (92 per cent.) susceptible. 

H. M. L. 


Jamaica Sugar Crops. 


A(*cording to the Report of the Jamaica Dept, of 
Science and Agriculture for the 16 months ending 
March, 1940, the output of sugar in the island for 
the 1939 crop (January to June) was 117,879 tons. 
The sugar quota for that crop was originally fixed at 
94,390 tons, with an export quota of 80,360 tons, 
but the latter was later increased to 109,960 tons. 
Actual exports amounted to 106,000 tons and fetched 
an average price of 190s. jier ton f.o.b. The island 
((uota for the 1940 cro]) was fixed at 128,100 tons, 
of which the export cpiota was 102,000 tons. But 
owing to the drought in 1939, the Report states, the 
1940 crop was not expected to exceed 112,000 tons 
of sugar, after an original estimate of 123,600 tons. 
Actually, according to the latest figures, it only 
reached 99,321 tons. Production in the current 
(1940-41 ) crop is estimated at some 148,000 tons. 

I'lie weather experienced during most of 1939 was 
abnormal. Though total rainfall figures were in 
cx(‘ess of the average annual total for the last 60 
years, distribution was extremely poor. There was 
continued drought over almost the entire island from 
March to October, followed by flood rains and a 
liiuTicano at the beginning of November. This hurri- 
cane, incidentally, uprooted about 76 per cent, of 
the bearing banana trees, and the canefields also 
sustained some loss. 
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Pre-Harvest Burning of Sugar Cane* 

By ARXHUR H* ROSH^FELD^ Consulting Sugar-Cane Xechnologist^ Cairo^ Egypt* 


It is common practice in a number of sugar 
countries, such as Hawaii, Peru and Natal, to burn 
the trash off the cane before harvesting ; and 
experience in all of those countries has shown that 
in this way the costs of cropping may be materially 
reduced without any deterioration in the juiccvS of 
the cane if the latter reaches the mill within 48 hours 
at the most after burning. In general, after this 
jioriod of time has elapsed, doterioration is consid'M - 
ably more rapid in burned than in iinburned cane, 
and, in countries where burning is the usual prardicu', 
burned cane over throe days old is not aciiepted at 
the mills. 

In other countries, such as Cuba and Puerto Rico, 
])re-harvest burning is never eni^ouragod, and in tlu^ 
latter country, where disastrous ai-cidental or 
incendiary cane fires are fairly common, the mills 
absolutely refuse to receive burned cane, even their 
own, after a few days have elap-ied. Undoubtedly 
this rigorous attitude has arisen from the faid that, 
after large areas have been burned over, there is a 
great tendency on the ]3art of th<^ growers to attc'.mjit 
to deliver this cane long after serious invasion has 
manifested itself. 

The practice of pre-harvest burning, either b(*foro 
the cane is cut where the loaves are dried after a 
frost, or by cutting the cane, laying it across the 
middles and burning as soon as the leaves have dried 
sufficiently for that to be done, began to come in 
vogue in Louisiana in 1929, in which year the caiu^ 
obtained a very high degree of maturity fpiite early 
m the season. Under the conditions of that, year, 
imrticularly before the serious Ireezes of early 
December necessitated windrowing and unfavour- 
ably affected the juices of the cane left standing, 
this economical aj<l to harvesting gave excellent 
results, and the practice became increasingly jiopular 
in the two succeeding crop years when, however, the 
sucrose contents and purities of the juices were 
rather generally quite low, due to short growing 
seasons and serious summer droughts. Observations 
during the later two years indicated that, under such 
conditions of inferior juices, inversion is more rapid 
after burning, and also that the point at which these 
juices become practically unmanufacturable is so 
close to the normal composition of the juices in such 
years that a comparatively small drop in sucrose 
content and purity may repiesent much more 
proportional deterioration than a similar or even 
slightly greater loss in riper cane. 

In 1930 few controlled data along this line were 
available, but in 1931, the last crox^ before ho loft 
Louisiana for Egypt, the writer was able to secure 
the results of several carefully controlled trials on a 
large scale with burned and unburned cane of the 


same varieties and age, cut and sent to tho mill at 
ap])roxiinatoly the same time. In those tests four 
or fi\e .<juares of cane, sufficient to produce from 
75 to 100 tons i>f canc, treated in each way, were 
used, and tho data obtained from the mill runs of 
each tyjH* worketl out to tho yield of 9G° sugar x>or 
ton of cane and per acre, as well as to the yield of 
blackstrap molasses. The wiitcT does not f(‘el that 
a. sufficient number of those t(‘sts was c*nrricd on, 
with all the ne»*essary precaution against, error, to 
justify giving tho actual figures obtained from each, 
since consKlerable additional work should be done 
along this line, witli juice of both low and high 
])urities and sugar contents, before any detlnite idea 
of tho border line, wIkmo burning will ]>ay and whore 
it will not pay, may b(' obtaint'd. 

It was rather evidcut, howeV(*r. from tho 1931 
figures, that with juices running as low as 11 jw 
lient. sucrose and, say, 77 purity, then* is a loss in 
the recoverable sugar through burning more than 
sufficient to offset tiu* economy in harvt‘stmg as a 
result of this process, 'fhe slight iiicnmsi* of one 
half to three-! t'laiters of a gallon of blackstrap 
molass(^s jier ton of liurned cane under current- 
molasses praxes is but a fraidional cumpt*nsation for 
th(^ loss of around 5 lbs. of 96*^ sugar jier ton of cane 
which tht'se 1931 tests indicated to bo about the 
average with burned cane. 

From the strictly agricultuial point of view, if 
trash w<'T(‘ going to be turni'd undt‘r and not burned, 
as IS most gcaierally doia* m Louisiana, [iro-harvest 
burning would signify some loss ol humus. There is 
no (|uestion, however, that burned cane can be 
]iarv<*st(*d iiiu(*h more cheajily than unburned, so 
that the* whohi cjuestion r('solv(*s itself into one of 
w'lu'ther the economy in harvesting will more than 
offset any jiossible decrease in thc^ value of the 
burned cane, since the generally advanced xiractice 
in that State of turning under a good legume cro|) 
before luich cane planting will far more than offset 
a lo-is m humus through failure to turn under the 
trash. 

Tt was formerly thought that burning before 
harvesting destroyed a great many injurious insects, 
but, inasmiah as the pruiciiial cane insect enemy, 
tho borer, is generally well witliin the tissues of the 
cane at harvest time and no considiuable number is 
likely to be injured liy a quick fire, this factor is 
probably of comjiaratively small imx^ortance. 

A decade ago several Louisiana x^i’oilucers who 
were interested in direct white sugar advanced the 
ojnnion that cane should not bo burned whore such 
sugar is to be produced. Tho experience of Peruvian 
factories, which x>roduce white sugar in areas where 
the pre-harvest burning of cane has been jiractically 
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universal for generations, woulcl seem to indicate 
that this phase of the problem need not be a source 
of worry. It lias been proved in these factories for 
years that perfectly good white sugar can be made 
from the juices of burnt cane provided this cane 
reaches the factory not latcjr than 48 hours after 
burning. As a matter of fact, it gtinerally roaches 
the factory in Peru within 24 houi's^ and there is 
abundant evidence to support the general view iii 
that country that burned cane not over 24 hours old 
yields a crusher juice of higher* purity than trashed 
cane. 


Some interesting investigations by L, Dominguez 
in Puerto Rico indicate that cane subjected to fire 
while standing loses weight more rapidly than trashed 
cane, this amounting in storage to about 1 per cent. 
}>er day on the original cane weight, as against around 
one-third that percentage for unburned cane. 
Inasmuch, however, as all cane which has been 
burned before harvesting should, as above stated, 
pass through the mills within 48 hours, if possible, 
and never later than 72 hours after burning, this 
increased percentage loss in weight can be regarded 
as negligible. 


Indian Sugar Production* 

The 1939-40 Modern Sugar Factory Season.^ 


Estimates made in tho Spring of 1940 assumed 
that- the })rodiictiou of i^ugar directly from cane in 
modern factories in India during tho 1939-40 season 
would be about 1,170,000 tons. A'dually the pro- 
duction during tho season is now known to have 
reached 1,240,000 ions. This is tho highest production 
over attaiiKKl by the caue sugar industry in India 
and excc^eds the previous record of 1,110,000 tons in 
1936-37 by iKuirly 12 [).m* cent, and the prodiiction.s 
in 1937-38 and 1938-39 by 33 and 91 ]>or cent, 
rospociivt'ly. 

The reasons for this ie<!or<l output wore that (o) 
a greater number of factories (146) worked than 
ever previously, though only two of them were now 
factories ; and (6), although the season was only of 
normal duration, factories generally crushed more 
cane in 1939-40 than in any previous season, owing 
to the abundaiictJ of cane offering. The average 
iiuaiitity of cane ci ushed by the factories per working 
day was 710 tons, against 630 tons in 1938-39 and 
1936-37, and 660 tons in 1937-38. Tho high sugar 
prices luling in thc^ beginning of the season and the 


high iniinnuuii ])rifes 

fixed in 

eonso<iuen(!o 

for caiio 

III tlH‘ IM*. and l^ihar 

di\\a*te<l to the sugar 

factories 

Province. 

1039-40 

1938-39. 1937-38. 

United Urovinet's . . 

70 . 

. . m 

68 

Bihar 

32 

. . 32 . . 

33 

Punjab and Sunl . . 

3 

3 . . 

3 

Madras 

10 

7 

8 

Bombay 

8 

7 

7 

Bengal and Assam . . 

9 

8 

6 

Orissa 

o 

2 

2 

Indian States 

11 

11 

9 

Total .... 

145 

. . 139 . . 

136 


large quantities of caue that would normally be 
utilized for making gur. Tho caue price reduction 
effected in April (*ame too late to affect supplies to 
tho factories. Moreover, t his reduction was contingent 
on the factories crushing all available cane. 

Out of a total of 168 factoiies existing in India, 
145 factories worked in 1939-40. The preceding 
Table shows the proviru‘ial distribution for this and 
the preceding two years. 

Cruahmg Seaso^i.-- Six factories started crushing 
during October, about 60 during November, and 
.some 70 during December, while five factories com- 
menced operations as late as tho end of January. 
Most of the U.P. factories were at work by the end 
of November, but in Bihar most of the factories 
.started at the beginning of December. Only six 
factories had closed by tho middle of March, com- 
})ared with 106 in tlie previous season, and most of 
the facjtories ran till the second week in April or 
later, some 30 continuing in fact till the latter half 
of May. Grinding days for all India averaged 129 
(as against 83 in 1938-39), tho maximum being 203 
(against 184) and the minimum 30 (against 16). 
Five factories ground for 180 days or over, 26 for 
150 to 179 days, and 90 for from 110 to 149 days. 

Capacity of Factories,- -Figures for average capacity 
of factories, expressed in terms of the total (luantity 
of cane crushed in 1939-40 and the two previous 
seasons are, for all India, summarized in the following 

Table : — 1930-40 1938-80 1937-88 

Tone Cane Tons Cane Tons Cano 
Maximum per factory .. 296,600 .* 288,300 .. 263,100 

Minimum per factory . . 620 . . 810 . . 1,300 

Mean per factory 90,600 * . 60,700 . . 72,900 


I ARTHFR H. UoflENFEii). “Th© CiUtlvatloo of Sugar Cane in Pmu.** J.SJ., 1926, pp. 590-697. 

2 Abridged from an artl<*lc in the Indvm. Tirade Journal (October Srd, 1940) prepared by Mr. E. C. SBIVA8TATA, IHrector of 
Imperial IpBtltute of Sugar Teobnology, CuMnupore. 
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INDIAN SUGAR PRODUCTION 


The average daily crushing capacity lor all 
factories was : — 

1939-40 1938-39 1937-38 

Tong Cano I’oiw Cane Tong Cane 

Maximum per factory .. .. 1,850 .. 2,000 

Minimum per fa(?tory . . 20 . . 60 . . 56 

Moan por factory 710 .. 650 .. 660 

111 the two piiiioipal areas, a U.P. factory had a 
maximum of 273,700 tons of cane for the season 
and a Bihar factory 232,500 tons. In daily crushing, 
a U.P. factory averaged 1,960 tons and a Bihar 
lactory 1,400 tons, these being the highest daily 
outputs in India. 

Sugar Produciiou. -'i'ho proihiction of sugar ihiv'ct 
from cano in India totalled 1,241,700 tons m 1939-40. 
«is against 650,800 tons in 1938-39 and 930,700 tons 
in 1937-38. This is the record production for th<‘ 
Indian sugar industry, the previous best having been 
1,111,400 tons in 1936-37. Production increased in 
all the jirovincos, but the most outstanding incj'oases 
were 111 U.P., Bihar and Bengal. In tho fiist two it 
doubled itself, while in Bengal tho increase wac four- 
lold (39,700 tons against 9,900). The details ot tho 
season for all India compared with the previous two 
years are given in the next table : — 


Total Pboduotion of Sugar Ai«iD Molasmks 


BY 

Fai^tories in 

India. 



19.J9-40. 

1038-39. 

1937-38. 

JoK tones working. 

1 15 

139 

1:16 

(-ano crushed, tons 

..13,131,700 

7,004,800 

9,9 16,400 

Sugar, tons 

... 1,241,700 

050,800 

930,700 

Molasses, tons . . . 

. . . 485,300 

242,300 

349,000 

Sugar per cent. cane. . 9 45 

9*29 

9-38 

Molasses per oont. cane 3-69 

3*46 

3*52 


The jiroduction of sugar and molasses in Burma 
IS shown in the following table : — 

Particulars. 1939-40. 1938-39. 

P'actorios working 5 2 

Cano crushed, Tons (ost.) 265,000 220,100 

Sugar produced Tons (ost.) 27,700 21,800 

Molasses produced Tons (est.) 9,300 7,400 

Sugar per cent, cano 10*4 9 *90 

Molasses per cent, cano .... 5-5 5*56 

Tho highest recovery in India for 1939-40 was 12*31, 
us against 12*26 in 1938-39. The average recovery 
for all India was 9*46 (as against 9*29 in 1938-39), 
with 9*37 in U.P., 9*29 in Bihar, and 9*88 in the 
other provinces. Seven factories (all in “other” pro- 
vinces) bad recoveries of 11 and higher; 18 had 
10*0 to 10*4, 36 had 9*5 to 9*9, while 43 had 9*0 to 
9*4 and 22 had 8*6 to 8*9. Tho following table gives 
the average recoveries for the past four stuisons : -- 

Average Recoveries op Sugar from Cane. 

1986-37, 1987-88. 1988-39. 1039-40. 

United Provinces . . 9*66 . . 9*18 . . 9*14 . . 9*37 

Biliar 9*20 .. 9*58 .. 9*00 .. 9*29 

Other Provinces 9*60 .. 0*77 .. 9*91 .. 9*88 

All-India 9*50 .. 9*38 .. 9*29 .. 9*46 


III the last table are given all-India figures for 
sugar production for tho past ten years. For 
comjiirisun, figures for rtuiovery of sugar in Java 
have been irieluded. 


Productk'n of Sugar directly from C\ne in Modern 


F AOTORIK> 

IN India, 

1930-31 TO 

1939-40. 


No of Factories 


Percentage 


producing 

iJaue 

8 Uttar 

— P ecu very — > 


Sucar direct UriiHlied. 

IProdueed 

for 

for 


from Cane 

Tons. 

I’OllH. 

India. 

Java. 

1930-31 

. . 29 

1,317.248 

. 119,859 

. . !)*09 . 

11*36 

1931-32 

. . :\2 . 

1,783,499 

. 158.581 

. 8 89 . 

10*46 

1932-33 

.. 57 .. 

3,360.231 

. 290,177 

. 8-66 . 

11*16 

1933-34 

. . 112 . . 

5,157,373 

. 453,965 

. 8-80 . 

12*64 

1934-35 

. . 130 . . 

6,672,030 

. 578,115 

. 8-66 . 

12*35 

1935-.36 

. 137 .. 

10,033,000 

. 932,100 

. 9-29 . 

13*21 

1930-37 

. . 137 .. 

11,687,200 

.1,111,400 

. 9-50 . 

11*72 

1937-.38 

. . J30 . . 

9,916,400 . 

. 930,700 

. 9-38 . 

11*40 

1938-39 

.. 130 .. 

7,004,800 . 

. 650,800 

. 9*20 . 

— 

1939-40 

. !45 . . 

13,131,700 . 

. 1,241,700 

. 9-45 . 

■ — 


ConduHiou. ’The louglcAst problem faiuiig tho 
Indian sugar industiy at tho present moment, 
according to Mr. Siuvastava, is that of dis]>osal of 
suridus stocks. Tho imlu-^liy holds large stocks of 
sug.xr, manufactured Iroin cano purchased at very 
high pi ices. The basic juiiuiuum prices originally 
fixed by thi' Indian Sugar Syndicate for this sugar 
generally oxceediul Ks. 12 pjr maund, although the 
]>ric(* ot cane at flio lime corresponded, according to 
the slalmg scaliL to a ])riei) of under Rs. 11 for sugar. 
It bt‘came apiiaront m due (umrso that such high 
prices coiikl not >)o mamtamed in a soason of over- 
production. it is reported that unauthorised sales at 
rat(‘s well b(‘low the basic )>ricos w(u*c not mfroituent. 
Eventually, m July, the Syndicate decided to reduce 
prices by as much as Rs. 2-8-0 per maund. 

The Governments ot the United l^rovim'os and 
Bihar recently withdrew recognition from the 
Syndicate as it had failed to maintain reasonable 
))rieos for sugar. Tliereu])oii factories in the two 
provinces ceased to be under compulsion to remain 
members of the SyndicatiL The Governments have, 
however, now restored recognition to th(^ Syndicate 
and have further agreed to assist tlie industry to 
reduce its stocks and to stabilize sugar prices, subject 
to certain conditions. These are that tho Indian 
Sugar Syndicat ‘ will convert itself into an organiza- 
tion for the sole purpose of selling sugar. The 
(h)vernmenfs will fix the limits of prices and selling 
quotas. The Syndicate will fix tho selling quotas 
and basic prices of individual factories, within the 
limits jncscnbiHl by the Governpionts. The Syndi- 
cate’s executive officer will be nomiuat.od by tho 
(Jovornments. A Gouimission, consisting of officials 
who will bo (iX-ufficio Directors of tho Syndicate, will 
bo set up by the Governments to exercise control 
over tho industry, but the Syndicate will have the 
right of direct approach to the (Jovorumouts. The 
GoviTiiment’s terms have been ac(*epted by an 
extraordinary general meeting of tlie Syndicate. 
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Bauxite as a Refining Adsorbent/ 

By W. A. La LANDE, Jr. 


[This article shows that bauxite can be thermally activate to produce a highly efficient adsorbent for 
refining syrups and liquors. This activation is done simply by heatitig to 600 — (316 to 483°0.). 
Activated bauxite has a considerable capacity for removing colour and ashy and it is also shown here to 
have the power to remove invert sugar from solution as well. It can be regenerated repeatedly while main- 
taining its high efficiency. These experiments supplement those already described by F. Habdy.* 
" Beference is made to U.S. Patent No. 2,211,727.® — Ed.]. 


The primary objecit of these experiments was to 
determine the sugar refining characteristics of bauxite 
by a series of regulated and reproducible tests. No 
attempt was made to simulate plant operating con- 
ditions precisely. 

All the data are based on oxp(M’iments made with 
a thermally activated Arkansas bauxite in the form 
of 10 to 30 mesh granules, with a settled volume 
weight of 57-5 to 58-0 lbs. per cubic foot. The 
absorbent was light tan in the natural state and 
became slightly darker as a result of activation. 

For th<i purjnise of making comparisons, first- 
quality service bon<u;har, sugar liquors and syrups 
were obtained from a largo refinery, and processed 
as soon as received. 


Brix before filtration ; the high-purity liquors were 
run at 60° Brix. In the work with the large filters 
only 60° Brix solutions wore processed. 

The temperature during percolation was usually 
maintained at 166°F. (74°C.). Arbitrarily, the small 
filters were run at 5 c.c. per min. (after a “shut-in” 
period of 20 mm. immediately following the beginning 
of filtration) until 900 c.c. of filtrate were collected. 
The large filters required about 30 min. to “show 
through” after which they were shut in for 4 hours 
and then run at 12 c.c. per min. until 2*0 to*2*6 lbs. 
of solids per lb. of adsorbent had passed through. 

The used adsorbents were regenerated by thorough 
washing with hot water until the solids content of 
the washings becjamo negligible, drying, and heating 


Table 1. 

Refining Efficiency v#. Activation Tbmpekature. 

Unaltered 

Wash i Filtrate CompoBitlon at Bauxite Activation Temperature of : v 

Dry Basis. 

Syrup. 

SOO^P. 

600®P. 

700“F. 

800®F. 

900»F. 

1000'’F. 

llOCF. 

Polarization, por ctxxt 

75 07 . 

81-72 

.. 86-76 . 

. 85-66 . 

. 84-49 

. 84-14 

. 83-06 

. 81-66 

Invert sugar, per cent 

10-67 . 

9-26 

. . 7-98 . 

. 8-26 . 

. 8-49 

. 8-86 

. 9-16 

. 9-20 

Ash, per cent 

6-90 . 

4-03 

.. 2-66 . 

. 2-79 . 

. 3-06 

. 3-10 

. 3*62 

. 3-66 

VudeterrnimHi, per cent 

.... 7-46 . 

6-00 

.. 3-71 . 

. 3-31 . 

. 3-96 

. 3-90 

. 4-27 

. 6-50 

Colour, per cent 

.... 18-70 , 

8-90 

.. 2-60 . 

. 2-80 . 

. 2-90 

. 2-90 

. 2-90 

. 2-90 

pH 

6-40,, 

6-80 

.. 6-90 . 

. 6-80 . 

. 6-70 

. 6-60 

. 6-20 

. 6-10 

Polarization increase 

— 

6-70 

.. 10-70 . 

. 10-60 . 

. 9-40 

. 9-10 

. 8-00 

. 6-60 

Invert sugar, j>er cent, decrease 

— 

12-50 

.. 24-60 . 

. 22-00 . 

. 19-70 

. 16-20 

. 16-60 

. 16-00 

Ash 

— 

41-60 

.. 62-60 . 

. 69-60 . 

. 66-60 

. 66-20 

. 47-90 

. 47-10 

Colour removed, jier cent 

— .. 

62-40 

.. 86-60 . 

. 83-40 . 

. 84-60 

. 84-60 

. 83-40 

. 83-40 


The filtrates from the bauxite and char filters were 
tested for iron by both the ferrocyanide and sulphide 
metiuxis. Usually the tests were negative or indica- 
tive of a negligible trace of iron. In all cases where 
the tests were intiTprctod as positive, the char filtrates 
sliowed more iron than the s<ilutions from bauxite. 

Operating Technique. — ^Two sizes of steel filters 
were used, the smaller tubes being 1*6 in. diam. and 
18 in. long, and the larger 4 in. diam. and 40 in. 
long. They wen* surrounded by agitated water- 
baths maintained at the desired temperatiire (±2°F.). 

The smaller filters were charged with 300 grms. 
of bauxite (equal volume of char) per tube, while 
the larger ones required about 7,300 grms. (16 lbs.) 
of bauxite. They were charged by gravity from a 
supply tank. For tlie experiments with the small 
tubes, the iow-purity syrups were diluted to 30° 

1 Ind. dt Mn$, 1041, 30, pp. 108-111 (here somewhat abridged). 
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at 700 to 860°F. (372 to 464°C.) in air (gas-fired 
rotary fimiaces) for 0*6 hour. The cooled product 
was then screened to remove fines and charged to 
the filter. 

Bauxite Activation Tempebatube. 

Ill these experiments the filters were run at 6 c.c. 
per min. to equal volumes of filtrates. The filtration 
temperature was 166°F. (74°C.). The progressive 
dehydration of the type of bauxite used in thds work 
was observed by heating portions of 10 to 30 mesh 
raw bauxite in a gas-fired rotary kiln until the total 
volatile matter content of the material became 
practically constant. The results with a wash syrup 
(Table I) showed that the optimum refining efOcienoy 
is obtained by activating the bauxite in the range 
600 to 900°F. (316 to 483°C.). 

8 I.SJ.y 1338, pp. 34-66. 8 IHl, p. 37. 




BAUXITE AS A REFINING ADSORBENT 


Using the group of data obtained for tiiis range 
as a standard for comparison, it was apparent- tiiat 
by heating at temperatures high enough to effect 
substantially complete dehydration of the bauxite, 
the filtrate pH was decreased, tlie polarization was 
decreased, and the ash and invert contoiits of the 
product were higher. 

When the adsorbent was heated at torn [leratu res 
below about 600°F., i.e., where the resulting water 
(?ontent of the product exceeds approximately 10 ])or 
cent., the colour removal elHciency was sliarjily 
decreased (52*4 p3r cent, at 500'^F. eompiired witli 
an average of 85 par cent, in the range 600 to OOO'^F.) 
the ))olarization was lower, and tlie ash and mveit 
contents of the })roducts were higher. The tilt-rate 
pU obtained from an adsorbent activated at 500 ’F. 
compared favourably with the j)U produced by the 
600 to 000®F. activation. 

Table IT. 

Filtration Tempbraturk. 


Unflltered 

Wash 

/—Filtrate at Temperature of (in 

“F.) 

Dry Basis. 

Syrup. 

127« 

145“ 

163“ 

1H1“ 

199“ 

Polarization % 

84-64 

88-97 

88 72 

88-01 

89-34 

88-10 

J rivort sugar % 

6-27 

5-85 

5-83 

5-80 

5-72 

5-52 

A«h% 

3-00 

1-83 

1-66 

1-59 

2-09 

1-75 

Undetermined % 

6 09 

3-35 

3-79 

4-00 

2-85 

4-65 

Colour % 

50-90 

4-50 

2-70 

2-50 

3-00 

3-40 

pH 

6-60 

6-60 

6-60 

6-60 

6-40 

6-20 

Pol. increase. . . . 

-- 

4-50 

410 

4-00 

4-70 

3-50 

Invert sugar % 
decrease .... 


6 70 

7-00 

7-40 

8-70 

12-20 

Ash 

— 

38 90 

44-60 

46-90 

30-30 

41-70 

Colour removed % — 

91-10 

94-70 

95-10 

94-10 

93-30 


Similar trends were noted in the experiments with 
liigh-purity sugar licpior. The average decrease in 
invert sugar was 52 per cent, in the activation range 
600 to 900°F., approximately the same at 500° but 
('iily 24’6 per cent, at 300°, 33*4 at 1000° and 20-8 
at 1400°F. This increase in the invert content of 
tlie filtrates follows the decrease in the pH ol the 
solutions with rising tomtierature of activation. 
Within the 600 to 900°F. range the filtrate pH is 
equal to the charge pH, but above 900" the pH 
becomes progressively lower until at 1400' it is 1-3 
units below the pH of the starting matei iai. 


Obviously, high-pun ty liijuors arc more sensitive 
than sugar syrups to this tendency of liigh tempera- 
ture activated bauxite to prodiu^o filtrates of low pH. 
Except for the ])roduct activated at 300"F., all the 
adsorbents accomplished about the same degree of 
ash removal. 

Optimum Filtration Temperature. 

To determine the (‘ffect of filtration temperature 
on refining efficiency, experiments similar to those 
already described wore repeated at 127, 145, 163, 
181 and 199"F., with 10 to 30 mesh bauxite which 
had Iwen calcined at 800' F. 'Phe results in Table TI 
show that the polarization and the invert adsorption 
varieil only slightly with filtration teni]>erature. The 
asli r4*moval eflicieiicy was highest at 163°F., and 
the colour removal increases as the tonqieiature rises 
to 163°P\ decreasing thereafter as the percolation 
tem])eratui (‘ was raised. The filtrate pH was constant 
in the range 127 to 163"^F. but decreased iwogressi vely 
at the higher tenqieratures. Similar re^sults have 
been obtained with solutions of higher aiul lower 
]>urity than the syru]) used. A temperature of 
approximately 165°F. (74''(V) is recommended for 
the activated bauxite refining of sugar solutions. 

Regeneration op Used Bauxite. 

Various solutions and combinations of solutions 
wore successfully charged to a 16 lb. activated 
bauxite filter, with rogonoration of the adsorbent by 
thorough washing and calcining in air at 700 to 
900°F\ for 0*5 hour after each of the seven filtration 
eyedes. No make-up was added to the bauxite. 
The exporiineiit included four runs with low-purity 
solutions, tw'o with barrel syruj), and two with wash 
syriij). 

Th<* greatest diffeienci^ between the adsorbents lay 
m the ash-removal elfectivoness, the resiilt-s of this 
t?x])eriment indicating a decrease of about 12 per 
cent, in the efficiency of tlie regenerated adsorbent. 
The difference between tlie new and regenerated 
adsorbents in their efioot on polarization and on 
invert removal was small and probably negligible ; 


Table 111. Comparison of Activated Bauxite and Bonechar. 


l)ry Basis. 

Polarization, per cent 

Invert sugar, per cent 

Ash, per cent 

Undetermined, per cent 

Colour, per cent 

pH 

Polarization increase 

Invert sugar, per cent, decrease 

Ash 

Undetermined 

Colour removed, per cent 


Unflltered 

A<-ti- 

VHted 

Bone- 

riitrat 

Unflltered 

Wash 

e uompositi 
Acti- 
vated 

on. 

Bone- 

Unflltered 

Acti- 

vated 

Bone- 

Syrup, 

iMiuxite. 

eliar. 

syrup. 

bauxite. 

eliar. 

liquor. 

bauxite. 

cliar. 

76-87 .. 

81-27 . 

77-42 

. 83-68 . 

. 87 76 . 

85-78 

. 97-83 . 

. 99-07 . 

. 98-77 

10-39 .. 

9-04 . 

10-30 

. 5-.30 . 

. 4-62 . 

4-84 

. 0-54 . 

. 0-36 . 

. 0-47 

6-83 .. 

.3-93 . 

5-68 

. 4-13 . 

. 2-70 . 

3-42 

. 0-20 . 

. 0-03 . 

. 0-12 

0-91 .. 

6-76 . 

6-60 

. 6-89 . 

. 4-92 . 

5-96 

. 1-43 . 

. 0-66 . 

. 0-64 

29-30 .. 

5-.50 . 

6-10 

. 19-30 . 

. 4-00 . 

4-00 

. 82-00 . 

. 2-50 . 

. 2-80 

6-30 .. 

6-00 . 

6-50 

7-00 . 

. 6-70 . 

6-70 

. 6-70 . 

. 6-40 . 

. 7-10 



5-40 . 

1-60 

— . 

. 4-10 . 

2-10 

— . 

. 1-24 . 

. 0-90 



13-00 . 

3-38 

. — . 

. 13 00 . 

8-80 

. — . 

. 32-80 . 

. 11-90 



42-50 . 

16 90 

- - . 

. 34-70 . 

1710 

. — . 

. 87-00 . 

. 38-60 



16 60 . 

4-30 . 

— . 

. 28-00 . 

13-40 . 

. — . 

. 62-00 . 

. 65-20 

— . . 

81-20 . 

. 79-20 , 

. — . 

. 79-30 . 

79-30 , 

. — . 

. 97-00 . 

. 96-60 
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the compQHite colour of the filtrate from new bauxite 
was slightly superior to that of the regenerated 
bauxite, but the percentage colour removal by the 
two refining agents was almost identical. 

Comparison op Activated Bauxite 
AND Bonbchar. 

The analytical <lata in Table III arc represtuitative 
of the relative merits of bauxite and bonechar under 
identical and rigorously controlled ext)erimental 
c( 2 ndition 8 , and are tyi)ical of a large number of 
experiments designed to coin))are the two adsorbents 
under various operating conditions. 

On both washed liquors and wash syrups activated 
bauxite was sujierior to bonechar in increasing the 


polarization and in decreasing the ash and invert 
contents of the solutions. The difference in ash 
removal effect was especially striking, the decrease 
in ash content produced by activated bauxite being 
at least twice that accomplished by char. The colour 
removal efHciencies of the two adsorbents were 
approximately equivalent. The bauxite filtrates from 
solutions of intermediate and low purity were rich 
amber in colour and yielded exceptionally high-grade 
soft sugars. The filtrates from bonechar tended to 
show a higher pH than those from baux'te. The 
difference was small with low purity solutions and 
in some cases is in favour of the latter adsorbent, 
but with sugar liquors bauxite invariably produces 
the lower pH. 


Improving the Work of the Filter-Press.* 

By J. L. SALVADOR. 


Filter-press opiiiatioii in sugar factories in Cuba 
has iletenoiateil iii recent years, due to working at 
excessive piessurc^ without any material improve- 
ment in the cpiality of the press-cakes. Some mills 
have gone to the extreme of discharging in a semi- 
li(piid or pasty condition. This state of affairs i^ 
to bo attributed to the decreased amount of hagaciUo 
in the mixed jui<^os as the result of using cloths m 
the mill strainers, a practice which has been estab- 
lished with the object of reducing the insoluble 
content of the sugars made. 

In one of the (^iban factories, a plant was installed 
whi(!h was capable of collecting 2 lbs. of fine hagacillo 
fior minute, sulbcieiit for a daily grinding capacity 
of 75,000 arrobas (say 1,000 short tons), the particles 
of whit^h should pass a No. 16 niosh screen placed 
in the bagasse conveyor. After collecting, the 
hagacillo was sent by suction to the mud tank in 
amount de))euding on the nature of the muds to 
be filtered. 

Two independent feeding pumps were used for 
each filter witli their corresponding piping. One was 
applied only at the beginning of the charging ix’ocess 
at a 'pressure not exceeding 15 lbs. with the object 
of forming the cake. As soon as the initial rate of 
filtration decreased, the oiiet-ator connected the other 
or pressure j^urnp to obtain an average pressure of 
60 lbs. This was continued until the filter-press no 
‘ longer gave out an appreciable amount of liquid. 
Before the liquid blew came to an end, the pressure 
was stoppeil, and the operator proceeded as follows : 

A hot water connexion was fixed to each filter in 
order ki wash the coke until the issuing juice was 
reduced to 8 t-o 10® Brix, or less. As soon as thW 


liappened, air was applied to the filter -press to dry 
the cake and expel liquid particles. It was applied 
at a pressure of 70 to 76 lbs,, the diameters of 
tl»e water and air pipings being 2 in. and Ijin. 
respectively. It was found on discharging the filter 
that the cake was compact, dry, and easy to release, 
leaving the cloth absolutely clean. 

In some mills an additional 1 in. pipe for direct 
steam was installed, so that when again closing up 
the press any wax deposits accumulating in the 
cloths could be melted off. This resulted in a better 
filtration, enabling the cloths to bo used for a longer 
period of time without washing. One of the main 
advantages resulting from this method is that the 
presses can be worked in rotation, some being 
chargetl, whilst others are filtering, drying or 
discharging. 

As the result of applying the above described 
method, a 20 per cent, increase in capacity has 
been obtained. Excessive liming of the muddy 
juices was not required, the pH of the filtered juice 
being made to average 7*6. It is mmecessary to 
add that in order to achieve this result, frames and 
plates, with all groovings, linings and holes, should 
be properly ground and in good working order. 


Canadian Consumption of Suuab nuBiNa 1940. — 
Consumption ojf refined sugar in Canada during 1940 
totalled 500,943 long tons (according to Lainb<^), as 
against 509,716 tons in 1939. Of this amount appr^* 
mately 75,000 tons or 15 per cent, were beet sugars 
produced in the Dommion, while the remainder was 
derived from imported cane sugars oomiug chiefly from 
the Bmpire. 


1 B'oettdingt af I9th Anmua Cmfmiu» e/ Um AmeUHim Sugar TfehntOog^tUi of Cuba pp. 61-42 (here abridged). 
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Clarification with Upward Sludge Filtration*’ 

By J. ADALBERTO ROIG. 


Tlie new POJ type canes and other varioti<3S have 
brought about various methods of pre-treatment of 
tlie raw juices such as sulphitation, fractional liming, 
etc. All of these have been hel})ful, but in the search 
for better clarification, it seems that heretofore the 
most important factor has been overlooked — that of 
providing a properly designed clarifier for the 
mechanical separation of the visible solid matter and 
the invisible colloidal impurities from the })re- 
troated juices. 

If an inefficient mechanical clarifier is used for the 
sojiaration of the floe, formed from the juices by 
} > 1 * 0 -treatment, all the painstaking work put into the 
preliminary process will be wasted. Floe once formed 
must be handled very carefully or it will be re- 
disjiersed, and cannot be removed by ordinary 
precipitation. Let us, therefore, determine why 
clarification up to the present has not been com- 
pletely satisfactory. 

Many years have been devoted to oxjierimontmg 
on the mechanical separation of solids from li(iuid. 
This work has proved that any jiroblom of clarifica- 
tion can be divided into three definite ojierations : 
(1) coagulation of the suspended solids to a point 
where the floe particles become sufficiently large to 
settle ; (2) settling of the formed floe in chambers 
which are free from counter and convection currents ; 
and (3) filtering of the liquid for the removal of non- 
scttlmg particles and colloidal matter. 

The coagulation operation is an important one in 
a mechanical clarifier, since hero the work done 
during pre- treatment can either bo developed or 
destroyed. During pre-treatment a very finely 
divided floe is formed which must be agglomerated 
or combined in a suitable coagulation chamber to 
lorm larger particles of sufficient weight to settle. 

The coagulation chamber of the mechanical clarifioi' 
must therefore bo designed to provide slow and 
gentle agitation of the pro-treated juices, in order 
that the particles of finely divided floe in the pre- 
treated juices will be agglomerated or brought 
together to form floe of sufficient weight to settle 
to the bottom of the clarifier. Movement of the 
juices must of necessity be gentle. Violent stiiTing 
’^"ould break up the delicate structure of the floe 
termed in the pre-treatment, in which event settling 
would not take place. It follows that the juices 
must be delivered at exceedingly* low velocities to 
the various settling chambers. This is why continuous 
(clarification up to the present has failed to produce 
entirely satisfactory results, not only with sugar 
juices, but also with water for municipal supply, etc. 

On studying the design of some of the continuous 
elarifiers used in the sugar industry, we find a very 


edaborate coagulation chamber, but then in its 
operation all ol the good work done m agglomerating 
the floe is broken up by ])assing the coagulated 
juices through a restricted cliaimel to the settling 
chambers at high velocities, thus breaking uj) the 
carefully prepared floe. To prevent this action the 
channel must be sufliciently largo to reduce flow 
velocities below 50 ft. })er hour. 

Further, the design of the various settling 
(ihambors is of utmost importance. They shoukl 
eliminate countc^r and convt^ction currents. The 
flow of liquid to tliom should bo uni form and at low 
velocity to 2 >rovent short cmaiiting and tlie holding 
of floe in suspension. Settling can only take place 
when the vek'city of the lajuid is reduced below the 
jioint where re-siisj^eusion takes }>Iace, viz., 50 ft. 
per hour or over. Therefore, miurli lower entraiKJe 
vedocitios to the chambers are advantageous, viz., 
ajiproxirnately 12 to 15 ft. ])er hour. 

(Jood settling alone, however, does not i>rovi(le 
good clarification, esi)ocialIy m rrw sugar juices from 
the new varieties of cane, which, in addition to heavy 
susjiendetl matter, also contain light jiarticlos of cane 
fibre, or hagncillo, and colloidal irrqiurities which do 
not settle, it is, tlierofore, essential that some moans 
be embodied in the clarifier for filteimg out this 
matter during the settling ojieration. 

It should bo designed to utilize tlie flocculated 
mat-orial (so-called sludge) which lias been settled 
from the juices, and is deposited on the to]) of 
the Settling chambers as a filtering medium. 

A study of any settling jiroblom will doinonstrate 
that the materials settling from a Inpiid will stratify. 
The heavier particles will eoino to rest first and the 
Iight-er particles will stay m jiartial suspension 
according to their specific gravitifis. It will also bo 
noticed that there is a definite i)oint of se|)aration 
of the cloudy and clear juice. It is the material 
below the line of separation which can be utilized 
as a filtering medium through which the raw juices 
can be })assod iqiward for the removal of the non- 
settling and colloidal imjiurities. Hero again high 
velocities of flow must bo guarded against, to prevent 
carry-over and the breaking up of the filter-bed. 

Realization of the fact that non-settling materials 
and colloidal impurities were not completely removed 
by ordinary methods of precipitation led to the 
development of a continuous clarifier embodying the 
)irinciple of Upward Sludge Filtration.® 

In the design of this apparatus consideration was 
given to the three definite operations mentioned in a 
foregoing paragraph, and in addition it is intended 
to remove as much as possible the guesswork as to 
what goes on inside of the unit. Various imjiortant 


1 Proe. IStk Canf. Attoe. Cane Sugar Tech. Cuba, pp. 281-284. 


2 r.SJ., 1940, p. 102 . 
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contrals are embodied in its design by the use of 
which the operator can definitely control the clarity 
of the juices and the concentration of the muds. 

The design of the unit is simple. The outer shell 
is a vertical cylindrical tank of steel plate whicli 
varies in height to accommodate one, two, or as 
many as five belUshapod sijttling chambers. The 
raw pre-treated juices after heating are delivered to 
a fiash tank mounted on top of tlie clarifier for the 
removal of fiash sUiam whicli develops with the droj) 
in temperature and pressure. From the flash tank 
the juices flow by gravity into the np|)er part of the 
clarifier known as the ciiagulation chamber. Hero 
the pre-troatod juices are kopt in gentle motion for 
the agglomeration of floe particles lioforo being 
delivered to the peripheral feed (ihannol for distri- 
bution to the settling chambers. 

The peripheral feed channel is tlio annular spaco 
between tlie outer shell of tin* t/Unk and the aprons 
of the bell-shajicil settling chambers and it is built 
very large. This largo food channel ai*ea reduces tho 
flow velocity of th(> juices below tho maximum 
allowable of 50 ft . per hour, thus eliminating the 
possibility of ro-dispprsion of the delicately formed 
floe. Tho heavy solids which the juices contain 
settle directly to the conical bottom of the clarifier 
for removal ; while tho lighter materials, with the 
juices to bo clarified, enter the bell-shaped settling 
chambers through annular oponings or weirs formetl 
by tho skirt of the uiiper chamber and tho top of 
tho chamber below. 

The muds which settle from tho juices aro deposited 
on the top of the settling chambers forming a stratified 
layer of sludge varying in deiisitj^ according to its 
siHHJific gravity. The incoming juices entering the 
settling chambers are fllteretl upward through this 
layer of sludge, and lu this way the fine non -settling 
i|nd colloidal impurities are entrapped and removed 
with the muds. The concentrated mud which forms 
on the top of the settling chambers is propelled by 
moans of a scraper system into the peripheral feed 
channel. Tliis counter-flow of concentrated mud 
through the annular openings or weirs provides a 
Kcroon of mud iiarallel to the tray apron plates 
through which tho incoming juices must also pass 
before entering the various settling chambers ; thus 
the juKies are given a double filtering, or screening, 
in addition to natural settling before being discharged 
from any of the settling eixambera as clear liquor. 

The clariflotl juices are withdrawn at the centre 
of each settling chamber, which point is far removed 
from tho inlet and is free from any disturbance by 
eddy and conviK'tion cuirouts. The rate of clear 
juice disobarge from any settling chamber can be 
varied by tho operator by moans of an adjustable 
outlet in the totally enclosed draw-off box. 

Control and removal of sludge and mud accumu- 
lated on the tops of tlie settling cliambers' is 
acoomplb^ied by tho scTa^ier system, which propels 


the concentrated muds radially into the peripheral 
feed channel. Each settling chamber is provided 
with an adjustable sample tester whereby the depth 
of the sludge bed on the tops of the settling chambers 
can be definitely determined by the operator. If the 
sludge bed is higher or lower than desirable it simply 
becomes a question of increasing or decreasing the 
s|>eed of the scraper system to vary the rate of mud 
removal. 

Upward Sludge Fillratioii is an exclusive feature 
of the Graver Clarifier, and numerous installations 
are proving that through its use operating efficiencies 
can be greatly increased and a higher quality raw 
and refined sugar can be produced. We installed 
one of these clarifiers in our mill during the 1938 
grinding season, and found that it consistently pro- 
duced a sparkling clear juice from which a raw sugar 
of high filtrability was made, even though we had 
increased our grinding rate over 3,000 tons per 24 
hours, which is the rated capacity of our clarifier. 
Bearing in mind that tho cane we grind contains at 
times more than 6 to 8 per cent, of mud on cane, 
we found that even with this excessive amount of 
mud tho clarifier handled the juices exceedingly well 
and the concentrated muds were easy to filter. 

The pH factor and losses by inversion of sugar 
were reduced to a minimum. Tests showed that the 
maximum drop in pH between inooming juKJes and 
juices extracted from the mud was only 0-42 pH. 
This was due to the very careful methotl of hand- 
ling the coagulated materials in the juices, which 
also accounts for the excellent concentration of mud 
drawn from the bottom where concentrations of 
solids up t/O 26 per cent, are common. We feel that 
Upward Sludge Filtration has many advantages 
over the older methods of clarification and that by its 
us© operating costs are reduced considerably. 

Antigua’s 1941 Chop. — At t-ho start of the curroiit 
sugar crop in Antigua, B.W.I., estimates were for a pro- 
duction of some 24,000 tons, instead of the 40,000 tons 
at one time exjiec^ted. Drought conditions during tho 
latter half of 1940 affected the crop most adversely. 


Java 1940-41 Cbop. — According to Willett &, Gray, 
estimates of the Java sugar crop of 1940 (May to 
December), made when the bulk of the mills had closed 
down, put the total at about 1,602,000 metric tons. This 
will involve a considerable carry-over, it is thought. 
Results during tho year were excellent and some zniUs 
had record returns. For the 1941 crop plantings are 
larger and the outturn will be bigger unless a spell of 
exceptionally dry weather that was experienced proves 
to have had.a.detrimental effect on the yield. The question 
of plantings for the 1942 crop has lately come up for 
decision, and presents unusual di66ciilties. If the war 
continues a much smaller crop will suffice, but if on the 
other hand peace should be established before the crop is 
due to be harvested in 1942, a normal crop may be needed, 
as the countries which formerly used to draw supphes 
from Java wiU then need all the sugar they can get and 
pay for, to replenish stocks. 
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Expressing the Results o! a Chemical Analysis oi 
Water. Editorial. The Betz Indicator ^ 1940. 
D, No. 3. 

Thtjro are in the main two general inothcjds ot 
r(‘pL)rting water analyses, these being : ( 1 ) the ionic 
form, and (2) the hypothetical combination. In the 
former each element or radicle is reported individu- 
ally, e.g., Ca, Mg, CO 2 , SO 4 , etc. ; while in the latter 
end) of the elements or groups are }iyj>othetically 
c.ombined. Thus the calcium becomes so much 
calcium bicarbonate, calcium carbonate, or calcium 
sulphate. 

These combinations are mad ' on purely theoretical 
grouiuls, based on the relative solubilities of the 
}irobablo composition of the salts present in the 
water, but, because of the uncertainty of the assumji- 
tioris made, the ionic form of reporting is gradually 
being adopted by all mo<lerii cliemical laboratories. 
It eliminates guesswork as to how the elements 
might be combinctl in the water, and eliminat-es 
misunderstanding betw’oon analysts on the inter- 
lu’etation of the figmes. 

Then there is another difference 111 the manner ol 
reporting the results of water analyses, namely that 
some may report in parts per million, some in graiii.s 
per gallon, and others in parts per hundred thousand. 
Lack of uniformity in reporting these analyses is 
irrational and liable to give rise to misunderstanding. 

Analysis No. 1, 

p.p.iu V j).ni. 

Total Dissolved Hohds (determined) . . 1 0 


Calcium as Ca 34‘() 1-700 

Magnesium as Mg 1*9 0-160 

Sodium and Potassium — 0*387 

Sodium and Potassium ns Nh 6*8 — 

Bicarbonate as HCOj 79*0 1*300 

Sulphate as SO4 34*0 0*710 

Chloride as Cl 5*2 0*140 

Iron as Fe (ferrous) 2*7 0*097 

Silicate as SiO 2 7*0 0*184 

Nitrate as NO, 0*0 0*000 

Total Hardness as CaCO, 93^0 1*860 

Analysis No. 2. 

8.P.R. 

Ferrous Bicarbonate 0*5 

Calcium Bicarbonato 6*0 

Calcium Sulphate 1*9 

Magnesium Silicate 0*5 

Sodium Silicate 0*1 

Sodium Sulphate 0*0 

Sodium Chloride 0*5 

Total Hypotnetioal Solids 10*0 


In the U.S.A.‘ the use of the ionic form of reporting 
in p.p.m. is standard with such bodies and authorities 
as : Gkivernment departments, the American Water 


Works Association, and the American Society for 
Testing Materials. 

Recently, however, the last-named body has called 
f<»r all reports to bo ri'ndered in tlic ionic ionn, and 
ill addition to stating ]).)>. in. also to give the c.p.m., 
that is, the ‘'equivalents j>'r million.” Tins latter is 
obtained by dividing the ji.p.in. by its combining 
weight calculati'd from its m<)lc(*ulai a\ eight and 
valency. K.]).m. arc added wit h t ho idea of eliminat ing 
the necessity ot expressing lesnlts in the form of 
1 1 yj lothetical combma t i ons . 

Use of e.)).m. is partieiilai ly useful in ex])res,-^ing 
th»^ results of Ivardiu'ss and alloilinity, where the 
d'.'teimmatiou m each instance is made for a group 
ot similarly acting ions, and also m figuring required 
dosages m the lime-soda sottening jiroccss. Herewith 
arc given analysi's of the same watt'i* (of Washington, 
D.C.), No. 1 showing the ionic form iii ji.p.m., and 
No. 2 that incJiiding tlio li^>q)othctical combination 
ot the constituents in grains pc** gallon. 

American Apparatus and Instruments. Rali'h H 
Mullek.' I7id d? Eng.chevi. (analy. ed’n.), 
1940, 12, p)) 571-030. 

From the immense amount ol intorination given, 
one can cull iJie following notes : Jii the lati'st design 
of the Ainswoj tli analytical balance tlie full resources 
of “instrumentation” ai(‘ utilized. It embodies the 
latest refinements of balani’c (‘onstruetion with the 
eojivenionco of a keyboard -operated weiglit carrier, 
Iiandling all fractional weights u)) to and including 
1 gim. 

Bimetallic dial tlienuomoters for general industrial 
use are finding mci’eased ajijilieations, now having 
an accuracy within 1 per cent, of the range over the 
entire scale. Rotami*teis liavc lieen greatly simplified 
by the development ol a now' float d(*.sigu i*enderiiig 
flow readings indejiendent- ot viscosity. 

A precision refractometer, retaining the ease and 
simplicity of the Abbe typo, lias been evolved by 
careful attention to tlic' elimination ol bearing errors, 
securing quick temperature regulation, and by 
eliminating compensator error duo to tJiij use of a 
monochromatic light source, instead of the e.ustomary 
Amici prism. It- gives readings reproducible to 
0*00003. Its equivalent is available as a precision 
sugar refractometer. 

In the case of a number of materials, a true colour 
specification is of little interest, and it is merely 
necessary to compare samples with a standard of the 
same nature to see if they possess the same shade. 
Such measurements are valuable on white sugar, and 
instruments have been designed which enable one 
to measure the reflecting i^ower of the sample as 
related to a standard sample. 


1 Kew York Univewity, N.Y. 
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In tha-Leitz glass electrode type of pH meter, the 
design is based on the Poggendorf voltage compensa- 
tion method, but the potentiometric balance is 
secured electronically without the use of any moving 
parts. It is calibrated against a single buffer in one 
operation, after whicli the pH of any solution can 
be read directly on the meter. An ambient tempera- 
ture compensator is provided. 

Under the heading of general appliances, mention 
is made of the Barnstead laboratory water still, which 
is fully automatic, self -starting, self -sto])ping and 
flushing, and will ^iperate entirely without attend- 
ance. It is stopped and started automatically, con- 
trolled by the distilled water level in the storage 
tank, and the evaj)orator is automatically <lrained 
and flushed of sedimejiit at regular intervals. 


Clerget Reducing Sugars Ratio as Index oi the 
Fermenting Capacity of Molasses. Jos^ 
Mabtinez Ualmau.^ Proceedings of the \Zth 
Conference of the Association of Sugar Tech- 
nologists of Cuba, pp. 307-309. 

Attention is called by the author to the anomalies 
to be observed in respect of the quantities of alcohol 
obtained from molasses of a certain content of total 
sugars. This is due to the linfermen table reducing 
sugars present. Actually the alcohol yield can be 
established by a previous fermentation test, which 
is hardly convenient as a routine means of assessing 
the value of the molasses entering the distillery. 


So the use of 


, . Sucrose by Clerget 

the ratio : — r 75 

rveducing Sugars 


was 


considered as a ^lossible index of the fermenting 


No. 

Brix. 

Weight 

per 

gall. kga. 

Sueroao by 
Clerget 
per cent. 

ilcducing 
Sugara 
Per cent. 

Hucroge by 
Olerg^ 
Heduclng 
Bugarg. 

Total 
Bugarg. 
Per cent. 

l''crmentable 

Bugarg. 

Per cent. 

Ditto 
per gall, 
kgg. 

Alcohol 
possible 
litres 
per gall. 

Alcohol 
obtained 
by fer- 
mentation, 
litres. 

Fermen- 

tation 

efilciency. 

1 .... 

... 88*60 

. 6-660 

. : i6-80 . 

. 22-30 

. 1-64 . 

69-10 

. . 61*05 . 

3-39 . 

. 2-03 

. 1-66 . 

81*80 

2 

... 86-00 

. 5-467 

. 41-13 . 

. 16-74 

. 2-46 . 

67-87 

. . 60-00 . 

3-28 . 

. 1-96 

. 1-83 . 

93-40 

3 

. . . 86*40 

: 5-503 

. 37-00 . 

. 25-20 

. 1-46 . 

62-20 

.. 64-16 . 

3-52 . 

. 2-11 

. 1-76 . 

lf2 - 9 () 

4 .... 

... 85-60 

. 6-482 

. 40*97 . 

. 18-97 

. 2-16 . 

69-94 

. . 62-11 . 

3-35 . 

. 2-01 

. 1-76 . 

87-00 

6 

... 84-00 

. 6-442 

. 37-98 . 

. 20-18 

. 1-88 . 

58-16 

. . 60*17 . 

3*27 . 

. 1-96 

. 1-67 . 

86-20 

6 

... 83-90 

. 5-438 

. 38-66 . 

. 20-30 

. 1-80 . 

58*86 

.. 69*80 . 

3-30 . 

. 1-98 

. 1-60 . 

84*20 

7 .... 

... 85-60 

. 5-482 

. 36-00 . 

. 20 40 

. 1-76 . 

56*40 

.. 58-30 . 

3-18 . 

. 1-90 

. 1-61 . 

84*20 

8 

... 86-20 

. 5-498 

. 38*55 . 

. 17*30 

. 2-27 

56*86 

.. 67-90 . 

3-18 . 

. 1-90 

. 1*76 . 

90*60 

9 

... 81-40 

. 5-375 

. 36*40 . 

. 19-55 

. 1 50 . 

64*96 

.. 66-92 . 

. 2*96 . 

. 1-77 

. 1*60 . 

84*90 

10 

... 82*60 

. 6-406 

. 35*30 . 

. 20-35 

. 1*73 . 

66-65 

.. 67*52 . 

. 3-10 . 

. 1-86 

. 1*63 . 

82*40 

11 

... 86-60 

. 6 608 

. 36-80 . 

. 16-70 

. 2*14 . 

62*60 

.. 54*39 . 

. 3-00 . 

. 1-80 

. 1*62 . 

90*00 

12 

... 85-60 

. 5-480 

. 38-03 . 

. 19-63 

. 1*94 . 

67*66 

.. 59*67 . 

. 3-26 . 

. 1-95 

. 1*66 . 

86*10 

13 

... 86-00 

. 6-493 

. 36-00 . 

. 26-10 

. 1*38 . 

62*10 

.. 64*00 . 

. 3-60 . 

. 2-10 

. 1-70 . 

80*95 

14 

... 81-50 

. 6-387 

. 36-31 . 

. 19-30 

. 1*82 . 

64*61 

.. 56*47 . 

. 3-03 . 

. 1-81 

. 1-60 . 

83*30 

15 

... 82-40 

. 6-400 

. 39-02 . 

. 20-92 

. 1*86 . 

69*94 

.. 61*06 . 

. 3-39 . 

. 2-03 

. 1*68 . 

86-66 

16 

... 88-40 

. 6-656 

. 36-89 . 

. 16-67 

. 2 - 20 ,. 

63*66 

.. 56*61 . 

. 3-08 . 

. 1-80 

. 1*60 . 

88*00 

17 

... 83-30 

. 5-243 

. 36*76 . 

. 22-40 

. 1-60 . 

69*16 

.. 61*09 . 

. 3-30 . 

. 1-98 

. 1*66 . 

83*30 

d8 

... 82-00 

. 5-390 

. 44*00 . 

. 16-00 

. 2*76 . 

60*00 

.. 62*32 . 

. 3-35 . 

. 2-01 

. 1*80 . 

90*00 

19 

... 84-10 

. 6-444 

. 40*27 . 

. 19-43 

. 2-07 . 

69*70 

.. 61*83 . 

. 3-36 . 

. 2-01 

. 1*84 . 

90*14 


Note 


Lltnw of obtainable alcohol equals : Fcniu*ntable sugars per gallon, multiplied by 60 and divided by 100 ; The efficiency of 
fermentation refers to open contalnerH. 


Under the heading of gadgets are mentioned the 
“ Desicooler,” a spun aluminium equivalent of the 
heavy and breakable glpss desiccator ; alkacid paper 
in strips, the equivalent of a universal indicator ; 
and the burette regidator, a very ingenious clamp 
which permits the automatic positioning of the stop- 
cock in two locations, one for fast and the other for 
drop-wise delivery. 

There is no question that the quality and quantity 
of work emanating from a laboratory depend to a 
large extent on the convenience and utility of the 
general equipment. Great strides have been made 
in laboratory furniture of all kinds in which utility 
and pleasing appearance are combined. Use is 
made of stainless steel and corrosion-free xnaterials 
extensively. 


capacity of distillery molasses. Referring to the 
results of the analysis of 19 samples of molasses (her© 
tabulated), it will be seen in the case of No. 11, for 
example, that it has 52*5 j>er cent, of total sugars, 
that its alcohol yield is 1*62 litres, its fermentation 
efficiency 90*0, and its ratio of sucrose by Clerget 
per cent, over reducing sugars per cent. 2*14. 

No. 6, on the other hand, contains 58*86 per cent, 
of total sugars ; also yields 1*00 litres of alcohol ; 
has a ratio of 1*8, but a fermentation efficiency of 
only 84*20. It is evident that the distiller should 
prefer the first sample to the . second, since with 6* 36 
per cent, less total sugars it yields the same amount 
of alcohol. 

On further referring to the table, it is seen that 
Nos. 8 and 10, though they have practically the same 


1 Oi the InUoid Bere&ue Divisioii of the Tmmty De^eitment, Cuba. 
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total sugars, have different yields of alcohol, namely 
1*76 against 1*63 litres, while the ratios are 2-27 and 
1*73 respectively. No. 13 contains 62*10 per cent, 
of total sugars, yet yields only 1*7 litres out of a 
possible 2*10 ; its ratio of 1*38 indicates that its 
efficiency should not exceed 80. Sami)le 19, on the 
other hand, with a ratio of 2*07 yields 1-84 litres out 
of a possible 2-01, its efficiency thus being 90*14. 

Generalizing, it is concluded that it is easy to 
select from the ratio of sucrose by Clerget to reducing 
sugars per cent, samples suitable for use in the 
distillery. When the ratio ranges from 2*00 to 2*60 
the fermentation efficiency is 90 per cent . ; and 
when the ratio is between 1*60 and 2*00, it is 85 
to 96 ; but when the ratio is below 1*50 it means 
the sample is to be rejected es inferior for use m 
the distillery. 

Pulping Bagasse by Chlorination Method. Lilly 
Gomkz and Gkminiano O. Aouila. Umv. PhUip- 
pines Nat. and Applied Sci. Bull., 7, pp. 227-231 ; 
through Chem. Abs., 1940, 34, i). 3081. — Laboratory 
jmlping experiments with bagasse from several 
sources, in which chlorine gas and a diluted sodium 
hydroxide solution followed by hyjiochlorous 
bleaching are used, gave a 37 per (;ent. yield of pul]> 
with an a-cellulose content too low (approx. 76*5 
per cent.) for satisfactory use for rayon production. 
Complete analyses of the chemical composition of tlu' 
bagasse and resulting jiulp are given. 

Preliminary Experiments with Cement Ingredients. 

W. R. S. Ladell.^ J.A.B.T. Quarterly, 1940, 3, pp. 
25-41. — One of the minor troubles in Jamaica 
resulting from the war is the increasing cost and 
scarcity of cement. An account is given hero of 
preliminary experiments on the possibilities of so- 
called pozzuolanic cements* from locally obtained 
ingredients. It is known that cements and mortars 
of a pozzuolanic nature must have been used m 
Jamaica before Portland cement was discovered, as 
shown by existing old buildings. None of the 
materials used in the author’s tests (red brick, fii*e- 
brick or burnt clay) were found to possess sufficient 
})ozzuolanic propreties to make reliable cements by 
admixture with lime alone. Trials were therefore 
made with different projiortions of bagasse ash, 
added to the lime. On mixing with sand, forming 
into blocks, and soaking the blocks in water for 
seven hours, all remained haid ; but none of them 
approached in strength similar blocks made of 
Portland cement. 

Bagasse, n. Chemical Properties of the Hot Water 
and Ammonium Oxalate Extracts of Bagasse, m. 
Memieellulose of Bagasse. Suottbu Miyake, Eiziko 
Hamaouti and Hxtmiwo Kxjbasawa. J. Soc. Trap. 


Agr., Taihoku Imp. Univ., 11, pp. 207-226 ; tlirough 
Ghem. Ahs., 1940, 34, 6472. — A ppt. was obtained 
from the hot watei extract of bagasse by the addition 
of 3 vols. of ale. d-Galacturonic acid was isolated 
from the hydrolyzate of the ppt. d-Galactose and 
f-arabinose also wore found. Bagasse was extracted 
with hot water and ammonium oxalate, and the 
residue was again extracted with 4 per cent. NaOH 
and 8 per cent. NaOH. A kind of hemi -cellulose 
consisting of 7 to 8 ])er cent, of arabiiiose and 92 
to 93 per cent, of xylose, and another containing 
xylose, arabinost* and ghic.osc were isolated. 

A System of Chemical Control (based on the Direct 
Fibre Determination). Arturo de Mena y Vaillant. 
Proc. \^th Conf. Afifioc. Catie Sugar Tech. Cuba, pp. 
249-252. Particulars are given of a system of 
<*hemical control based on the direct determination 
of the fibre ])er cent, cane and on juice analyses. 
Jt does not rccpiiro jiiif*c or bagasse weights, nor the 
weight or volume of imbibition w'ator, all of which 
are directly (“alculalod from the weight of cane 
ground, winch latter ligure must, be accurately 
obtained. An initial dt* termination of the residual 
juice in tlui bagasse should he, made. 

Action of Alkali, Salts and Organic Solvents on 

d-glucose. J. Dubouru and R. Saunibb. J. Fabr. 
Sucre, 78, ]>p. 504-507 : through Chem. Abs., 1940, 
34, 3526. - Investigation of the change in the 

rotary power of d-glucoso with time under the 
influence of alkalis indicated that the destruction of 
the glucose by the alkali is jirccodod by the forma- 
tion of an alkali salt of glucose (as with sucrose), 
since a slow decrease in rotary power accompanied 
by the development of a brown colour is f illowed by 
rapid and eonsideiable decrease in this property. 
Ammonia effects the di‘struction of the d-glucoso 
although without previous salt formation (slight 
reduction in rotation). Alcohol, like other organic 
sf)l vents (methyl alcohol, actlone, etc.), increases the 
rotary power of d-glucose m neutral solution by dis- 
placing the eiiuilibnum of the a and b forms of the 
(/-glucose m favour of the former as the result of 
dehydration. Likewise, a sharj) reduction in the 
degree of rotation of an alkali solution of d-glucose 
lakes ])lare in the jiresonce of alcohol as a result of 
the dehydiating action. Destruction of the alkali 
salt of glucosr, liowever, is retarded by alcohol. The 
addition of ammonia and alcohol reduces the degree 
of rotation as a result of the marked decomposing 
action of the ammonia on the glucose. Neutral salts 
servo to make the reduction in rotary power in 
alkaline solution more marked ; they produce a 
slight increase in the degree of rotation in neutral 
and acid solution ; and even incTease the degree of 
rotation in an alcohol solution of d-glucose. 


1 West Indies Sugar Co. Ltd. 

2 iPosauolanlc ingredients are ^'materials which though not cementitious in themselves contain constituents which will combine with lime at 
ordinary temperatures in the presence of water to form stable, Insoluble compounds possessing c(*menting properties.” The word is derived from 
the name of a town near Naples, Pozzuoli, the volcanic ash in the neighbourhood of which mixed with ordinary lime forms a iiydraulio cement. 
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Hysia Beet Sugar Factory : Further Details. R. H. 

(vOTTBELii. Facta about Sugary 1940, 85 , No. 

9, pp. 22>25. 

Particulai'H have already l>een given of the Amalga- 
mated Sugar Co.’s new factory at Nyssa, Oregon, 
U.S.A.^ and now information is given of its second 
camfjaign, which was completed on January 26th 
this year. Biigar made was 720,000 bags of 100 lbs. 
each, and the plant sliced about 2,374 tons, per day, 
at times rising to 2,488 tons. As much as 16 tons 
of beets to the acTo were averaged Jii this district. 
Some changes and additions to the plant indicate a 
probable production next campaign of one million 
bags ; that will be an increase of nearly 66 ]X)r cent, 
over the original rating of the factory. 

A new feature introduced is the Bomiing single 
tank, using the Dorr continuous carbonatation 
process, which has ])roved very satisfactory. Another 
is a special type of counter-flow juice heaters biiilt 
by the Ogdon lion Works, which raises the tempera- 
ture of the outgoing juice to within 1“C. of the 
temperature of the heating vapour. Then the beet 
lift equipiuent i.s something new. It raises beets 
and flume water 9J^ft. to the level of the washer 
room, and consists of a large, slow-running centri- 
fugal ]HiTn]i capable of passing any object up to 
18 in. m diuin. and of pumping up to 4,600 gallons 
per minut(’. 

Diffusion battery work averaged 21 cells per houi 
for the full cainiiaign with a draft of 166 and losses 
of 0'16 aiul 0*09 per cent, in pulp and pulp water 
respectively. This speed represents 6*77 tons of beets 
])cr cub. ft. of cell capacity jmi’ 24 hours, the cell 
capacity being 324 cub. ft. A higher draft with 
correspondingly lower battery losses was found to 
be fiin economical liecause of the high cost of coal 
burnt. 

This factory uses Roberts automatic, gear-driven, 
40 in. centrifugal machines, having a speed of 1600 
revs, per min., five of which work on white sugars, 
three on intermediates, and six on raws. Its auto- 
matic features liave proved satisfactory in use. 
Sugar-end purities were c-ontrollod at the inter- 
mediatt^ machines by adjustment of the automatic 
control to raise or lower the pui'ity of the inter- 
mediate sugar anil machine syrup. 

Raw massecuito is boiled in a single calandria raw 
pan employing swond vapour, the average cycle 
being slightly in excess of 6^ hours. Following this 
pan are two Lafouillc crystallizers, the complete cycle 
of which is somewhat in excess of 10 hours. In the 
Steffm house, the hot sludge from the Dorr thickener 
flows to the cooler recjeiving tanks and is Altered with 
the cold saccharate on Oliver vacuum filters. 

Steam is furnished by three 1037 H.P. Stirling 
type boilers, fired by spreader typ,^ stokers. An 

1 


efficiency of 86 per cent, was realized for the entire 
campaign, due principally to the use for combustion 
of hot air from the top of the boilers at an average 
temperature of 167°F. There was practically no 
carbon in the ash, and the stack temperature 
averaged 472'^F. A 2600 kw. 480-volt turbo -generator 
set supplies power for the factory. A synchronous 
300 H.P. motor drives the five white sugar centri- 
fugals. All motors have acroas-the-line starters, and 
the push-button switch in nearly every case is located 
at or near the motor. 

How much Lime should One use ? M. J. Smit. 
Archief Suikerind. NederL-IndiCt 1940, 1 , pp. 167- 
160. — Observations made during the past seven 
campaigns at the Zevenbergen beet sugar factory in 
Holland have proved that the quantity of lime 
which must be used to obtain a proper purification 
of the juice .should be not less than 1*6 per cent, 
on the beets. It is believed that mud introduced 
into the diffusers with the cossettos when in wet 
weather the capacity of the beet washers is insufficient 
exercises an unfavourable effect on the purity of the 
diffusion juice. A high lime content of the water 
used has the same influence. 

) 

Decolorization of Juices by the Action of Activated 
Charcoal and Hydrogen Peroxide. Josef Siman. 
lAaty Cukrovar,, 58 , pp. 6-7 ; through Cliem. Aba., 
1940, 84 , 6839. — ^The clarification of a juice for 
30 min. at 98®C. with 0*02, 0-06, 0*1 and 0*2 per 
cent. “Norit” reduced the intensity of the colour 
11*6, 17*1, 29*3 and 41*0 per cent, respectively. The 
clarification of the same juice with 0*02, 0*05, 0*1 
and 0*2 per cent, hydrogen peroxide at 98®C. for 30 
min. reduced the intensity of the colour 9*1, 22, 41 
and 64 per (?ent. respectively. “C'^arboraffin” was 
equal to the jioroxido in dec;olorizing power. Addi- 
tions of peroxide to the activated charcoal increased 
the ability of the charcoal to decolorize sugar juices, 
but the increase did not approach the sum of the 
effects of the separate constituents. Peroxide did 
not decolorize sugar juices in the cold. Alone, or 
with activated charcoals, peroxide lowered the pH 
of the juices to neutrality or to the low level of 6*6. 
Tlie results obtained with peroxide were of the same 
order as those obtained with comparable additions 
of chlorine to sugar juices or to activated charcoals. 

Effect of the Alkalinity on the Coloration in 
Evaporatoff. Svatava Maoxtt and Karel LAivaER. 
Liaty Cvkrovar., 58 , pp. 76-77 ; throilgh Ghem. Aha., 
1940, 84 , 6840, — ^The observation of Dedek that 
invert sugar is freciuently present in evaporators with 
juices alkaline to phenolphthalmn is confirmed. M.and 
L. used 13 solutions of refined sugar with an alkalinity 

>, p. 112. ^ ^ 
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ranging from 0 to 19, the CaO ranging from 0 to 
18 mgrms. and the invert sugar from 60 to 224. 
and evaporated them from a 16 per cent, concentra- 
tion to 60 to 66° Bg. The increase in colour was 
a linear function of the decomposition of the invert 
sugar. This decomposition could be diminished or 
even suppressed by a low alkalinity. 

Volume of Filtering Aids in Solutions. R. Bret- 
SCHNBIDBR. LiMy Gukrovar,, 68 , pp. 1-6 ; through 
C}iern» Abs.y 1940, 34, 6840. — ^The sedimentation 
volume of 3 grm. lots of diatomaceous earths and 
activated charcoals was noted in a 60 c.c. graduated 
cylinder at the end of 24 and 48 hours For 20 
different brands of earths, the largest volume, 15-4 
c c., occurred with Hannover SOS, and the lowest, 
6*6 C.C., with I.D.C. With eight different brands 
of activated charcoals the largest sedimentathui 
volume, 27-8 c.c., occurred with “Suchar’' A, and 
the lowest, 9*6 c.c., with “Carboraffin.” The sedi- 
mentation volumes were measui’ed in distilled water, 
benzene, light juices, heavy liquors and molasses. 
Additions of electrolytes had a marked influence on 
the sedimentation volume of the activated charcoals 
but a small one on that of the earths. 

Extraction of Saturation Sediments. Vaclav Konn. 
Listy Gukrovar.y 68 , pp. 38-40 ; through Ghem, Aha., 
1940, 34, 6841. — Saturation sediments with a 

uniform composition and structure wore extracted 
smoothly and completely, but sediments with an 
irregular structure released electrolytes and sugar at 
different rates and complicated the analysis of the 
factors involved in the extraction. The colour- 
polarization ratio remained constant for all dilutions. 
The electrical conductivity ; polarization ratio rose 
with dilution. The changes in electrical conductivity 
o(?curring with changes in the polarization conld not 
be predicted from the Peller modification of the 
Arrhenius equation. In dilute acids, alkalis or salts, 
sodium chloride, calcium chloride, sodium carbonate, 
the (iorrelation factor between the conductivity and 
I bo sugar concentration followed the equation K — 

1 + 0-08 polarization ; this factor held for medium 
concentrations of extracts. For concentrations below 
- per cent, sugar, several hyperbolic equations were 
developed which were not adaptable universally to 
dilute extracts. The failure of the latter eipiations 
>s ascribed to the change of CaO in solution to Ca 
compounds with sucrose. 

Improvements in the Operation of Diffusion Cells. 

.Fosbf Kaislbb. lAaPy Guhrovar.y 68, pp. 46-48 
through Ghem, Aba.y 1940, 34, 6841.— -In diffusion 
cells the beet slices of inferior quality packed upon 
the supporting screen and interfered with the water 
flow as well as with the extraction of sugar. Kaislbb 
tried to improve the flow by using a Pokomy cone 
•n the ceil but was more successful when he reversed 
t he flow of the wa ter t hrough the screen. 

‘ ^ttimu of Plant Industry, U,8. Dopartmont of ARrlciilture. 2 ] 
8 Department of riant Pathology, 


Threshing and Cleaning Equipment for Beet Seed. 

H. W. Bockstahler and Ralph F. Seamans.^ 
Journal of the American Society of Agronmny, 1940, 
32, pp. 794-802." Machines have been devised 
in connexion with the sugar boot breeding investiga- 
tions being carried out at Rocky Ford, Colo., 
these comprising the following : (1) A combination 
thresher and drajier for individual plants or small 
groups of plants, which threshes and cleans at one 
handling plants from which seed yields of an ounce 
or less up to several lbs. are obtained. Seed as it 
i'omes from the draper is fr^^e from dust and stems, 
and furthe-r removal of small st‘(‘ds by sieves or other 
means can readily be ac(‘()Tnplislied. (2) A suction 
seed sejmrator for the so]>aration of light, chiefly 
non-viable beet seed lialls utilizes an up-draught of 
air to elevate the seed and to winnow light sei'd from 
the heavier vialile compuient. This has biHMi found 
to work veiy (*lfectiv<‘Jy ; thus a simhI lot germinating 
86 ]>or cent, and producing iTiS sprouts per 100 seed 
balls was put tbiongli tin* sejiarator, when it was 
found that the lighter ])orti()ii germinattul .59 per 
cent, with 68 s]>r(nit-^; and the heavier 92 per cent, 
with 187 sprouts per 100 si'ed balls. (3) A beet seed 
])olisher devised to remove (‘xross corky tissues from 
the seed balls and to ciush light ('m])ty seed balls ; 
by remov'‘ing excess coik from the seed balls, separa- 
tion of the light baireii s<.*t‘d from the heavy seed 
can be more leadily accomjilishcd. (4) A combina- 
tion thr(‘slier and suction si'cd separator, which can 
be iisui witli ndatively large seed ])lots, for which 
a light j)orlabI(‘ outfit is r(*qnired. 

U.S. 200 X 215, a New Beet Variety resistant to Leaf 
Spot. C. 11. (V)ONH and Dewey Stewart.® The 
Sugar Journal (Lonisimia), 1040, 3, No. 2, p}). 7-10. — 
With the stoppage of importation of foreign seed 
liy tlie Enropeun war, farmers in Mielngan, Ohio, 
Indiana and other States face si'ed sliortagos m 1942. 
'Pile introdnetioii ol V S. 200 X 21.5, claimed to be 
n*sistant to leaf s]H)t, constitutes a timely release 
iiiid will meet the inqK^ndmg emergency situation. 
r.S. 200 X 215, judged by the jiromise of its exten- 
sive evaluation tests and from tlie reports of growers 
who have tested it. on a large scale, is a superior 
vMi'iety wliicli may be < x]> ‘ch d to make a eontri- 
Imtion to s.it ' (lop prodiM't ion. 

Verticilliiim Wilt of the Sugar Beet. John O. Gaskill 
and W. A. Kbeutzbr.® Phytopathology, 1940, 30, 
pp. 769-774.- -In the latter part of August, 1939, an 
unusual wilt was observed m beet fields in the 
vicinity of Ault, Colo. Isolations from the necrotic 
vascular tissues of the roots of affected plants yielded 
a species of Vcrticillium, which was capable of 
inducing symptoms characteristic of the disease. 
The morphology of the causal organism resembles 
closely the descriptions of V. alho-atrum.. _ 

lion of Sugar Plant. InvoHtlgatkmH, S. Department of Agiieiilturc. 
do Statu College, Fort Culling, Culo. 
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New Books and Bulletins. 


How. to run a Water Control Analysis. By C. A. 

N 01 .L. (W. D. & L. D. Betz, 236, W. 

Wyomin^if Ave., Philadelphia, Pa., U.S.A.). 
Thin is a reprint of a series of articles entitled 
“How to run a Water Analysis” recently published 
in Power, the object in view being to instruct the 
xintrained assistant in the procedure of the most 
important tests in water analysis, such as hardness, 
al^linity, phosphates, chlorides and the pH value, 
using a kit apparatus. Each test is described with 
ample detail, and the steps in each essential operation 
is clearly illustrated by photographs taken by the 
staff of the McGraw Hill Publishing Co. Examples 
are given of the method of calculation used, and a 
discussion follows of the interpretation of the results 
obtained. This excellent brochure can be obtained 
(gratis) from W. H, & L. D. Betz of the address 
given above. 

Farmen in a Changing World : The Yearbook 0 ! 
Agriculture, 1940. Edited by Gove 
Hambidoe. *(U.S. Department of Agri- 
culture, Washington, D.C.). 1940. For 

sale by the Superintendent of Documents, 
Washington, D.C, ; price $1‘50, 

Summary : Part T, “The Farmer’s Changing 
World,” is a history of agriculture in the U.S. from 
the colonial period to date with special emphasis on 
changing needs and conditions that have shaped 
national policies during these centuries. Part 2, 
“Agriculture and the National Welfare,” deals with 
relationships between producers and consumers, 
agriculturfi and industry, farm and city people. Part 
3, “The Farmer’s Problems to-day,” is a comprehen- 
sive siuvey of problems such as soil (jonservation 
aitil land use, farm management, foreign and domestic 
markets, credit, insurance and taxation, tenancy and 
labour. Part 4, “Farm Organizations” reports the 
view-points and recommendations of three national 
organizations of farmers in the U.S., view-points that 
are sometimes opposed to, and sometimes in favour 
of, specific policies. Part 5, “What some social 
Scientists have to say,” in which a few representa- 
tives of different smual sciences view agriculture as 
a whole from their particular angles. Part 6, “Demo- 
cracy and Agricultural policy,” deals with the 
relationshiji of policy making to domestic processes. 
Part 7, “Essentials of Agri<!ultural Policy,” is an 
attempt to sum up what has gone before in terms 
of today’s and to-rnoiTow’s policies. 

Catehing Oobwebs. By G. C. Dymond. (Knox 
Publishing Co., Durban, South Africa). 
1940. 8s, 6d. net. 

This is an entertaining travel book, written by a 
1-known South African sugar technologist, and 
ering a wide journey he made in the' course of 
attending the 1988 Congress of the International 


Society of Sugar Cane Technologists at Baton Rouge, 
Louisiana. His itinerary lay from the Cape to Italy, 
where he visited Rome and Venice ; Paris ; London ; 
New York ; and Louisiana. Thence after the Congress 
he flew over the Caribbean and down the east coast 
of South America to Brazil, bent on a mission to 
ascertain how the sugar indtistry there produced its 
fuel alcohol. He finally returned to Capetown in a 
Japanese ship across the South Atlantic. Two further 
chapters describe travels in South East Africa. 

The siibject matter of the book is largely topical. 
Brief descriptions of the principal sights, slirewd 
comments often marked by a vein of humour on 
people and customs encountered, digressions to view 
through a scientist’s spectacles some particular 
industry or some feature in natural history that 
cropped up ; such go to make up the pages of this 
book. Oddly enough, Mr. Dymond is least felicitous 
in some of his references to aspects of the sugar 
industry, for here he tends to drop the traveller’s 
condensed but comprehensive description for the ohita 
dicta of a lecturer before a sugar association, shall 
we say ? The result is, the ordinary reader will be 
left a trifle mystified as to what it is all about. But 
Mr. Dymond is always entertaining in what he has 
to tell us and we learn a good deal about the 
characteristics of the j^eoples and lands he visited ; 
he seems to have picked a good handful of plums, in 
spite of the assumption (often justified) that passing 
travellers never reach the heart of things. 

Tlie book, published in South Africa, is attractively 
got up and illustrated by selections from the author’s 
camera work. It, however, bears traces of vicarious 
proof reading, as some place names are mis-spelt. 
Thus on pages 48 and 49 “Carlisle” is thrice given 
as “Argyll.” Then the French names which crop up in 
Paris and also in New Orleans are all jirinted with- 
out their appropriate accent marks, a blemish which 
rather jars on the linguist. Finally, Chapter IV is 
luiaccountahly missing. Was it blue-j)encilled in toto 
by the Censor ? 

Money in Exports. By Walter Buckler, (Useful 

Publications, London, E.C.4). 220 pages. 

1940. 10s. 6fl. net. 

This small handbook is offered to all engaged in 
Industry, Trade and Commerce by a widely travelled 
journalist. It deals briefly with the business customs 
of the principal countries of the world and endeavoiirs 
to enlighten the reader as to the necessary methods 
of developing an export trade from this country to 
to various markets that offer. In the main it covers 
chiefly the small goods trade, that of articles destined 
for the retail trade, but even the exporter of oig 
machinery may glean some useful hints as to the 
snags that face him in trying to enter some of these 
markets. The chapter on Japan is interesting as 
giving a succinct insight into fjie Japanese business 
mentality. 




Indian Sugar Affairs* 


IruUan Export Difficulties , — ^Mention was made in 
our last issued of the International Sugar Commission 
agreeing to allow India to export to tho United 
Kingdom up to 200,000 tons of sugar during the 
calendar year 1940. The Indian Sugar Producers’ 
Association Report for 1940 now states that owing 
to difficulties of freight and cost of manufacture no 
sugar was exported up to December 31st. The 
Syndicate, however, apjn’oached the U.P. Govern- 
ment with the request that the time limit should be 
extended in order to enable the factories to produce 
the type of sugar required for consumiition in the 
United Kingdom. When the Report was issued, the 
matter was being considered by the Govermrient. 

All-huUa Sugar Control . — According to press 
reports in India, tlio Central Government was 
reported last autumn to have informed tho Govern- 
ments of the U.P. and Bihar that they were unable 
at the present time to agree to all-India legislation 
for the control of the sugar industry. A considerable 
number of sugar factories in India, including several 
outside the above leading provinces, as well as the 
Sugar Commission, remain convinced that the sugar 
industry should be controlled on an all-India basis, 
but the Central Government, is disinclined to bring 
pressure to bear on those factories holding the 
contrary view, to force them into an all-India 
organization. A])art from the control of the factory 
end, there is a desire in many quarters for tho various 
sugar marketing associations to come to terms for 


united action, but tho position seems to be that the 
smaller bodies prefer the advantages accruing from 
their present independence and may not readily 
accept virtual control by the associations of the two 
big sugar provinces. 

Ratooning in India . — The question of discouraging 
if not prohibiting the growing of ratoon canes by the 
farmers, especially in areas where cane disease is 
prevalent, has recently been under consideration by 
the authorities in Bihar and U.P. Provinces of India. 
It was first suggested that a differential cane jirice 
should bo instituted to discourage the production of 
ratoons, but the idea was seen to be iinjiracticablo 
owing to tho difficulty of distinguishing cane at the 
weighbridges. Tho Indian Sugar Producers’ Associa- 
tion is strongly in favour of discouraging ratoon 
cultivation but would prefer prohibition rather than 
differential prices. The latter form of discourage- 
ment, in their view, would lead to rattion cane being 
kept back for seed purposes which would only result 
in the spread of pests and diseases. The Govern- 
ment view is, however, that xu*ohibition is not 
])racticable, as it would involve large-scale interfer- 
ence with tho cultivators, would militate against 
better class growers, and lead to economic loss. The 
Government are not, however, averse to discouraging 
latooning in areas where cane disease has become 
serious. It has already happened that in districts where 
red rot was severe the cultivators have been warned 
that ratoon cane would not be taken by the factories. 


Brevities. 


Corn Sugar in U.S.A. — Corn sugar production in tho 
United States, according to the Dexiartment of Commerce, 
has been in the neighbourhood of 200,000 long tons 
dining the last few years. Tho jioak production was in 
1928 when 432,411 tons was manufactured. 


Trinidad Sugar Estates. — The crop of this Trinidad 
sugar company during the 1939-40 season was 8,412 toixs 
(as against 9,760 tons in 1938-39), the decrease being due 
to adverse weather conditions which affected tlie cane 
production throughout Trinidad. The net profit was 
£17,299 (against £20,868), out of which £2,000 was placet! 
to General Reserve, which now stands at £7,000. There is 
a reserve also of £10,000 destined for re-housing estate 
workers, but so far it has not been possible to start any 
building schemes. With £3,765 brought forward there 
was available a sum sufficient to pay an Interim of 2^ per 
cent, and a Final dividend of 6 per cent., the two absorbing 
£14,625 while £4,440 is cabled forward. The average 
price realized for the sugar was £14. 16s. 3d., compared 
with £12. 14s. lid. in 1939. On the other hand, the cost 
of production rose from £9. 78. 2d. to £11. 3s. 4d. The 
whole of the taxation payable on the profits earned to 
date has been provided, and the financial position of the 
company is described by the Chairman as being very 
strong. 


Norwegian Sugar Supplies. — A(*cording to a news 
item in tho Timea emanating from Stockholm, the Swedish 
Red (’ross rwently collected a supply of sugar from Swedes 
who voluntarily sacnficed part of their sugar ration in 
order that presents could bo made to Finland and Norway. 
But tho Norwegian National Help Organization, while 
thanking the Swedish donors profoundly for their sym- 
pathetic intention, explained that as Norway’s sugar 
supplies were relatively satisfactory they considered it 
proper to decline the gifts and tlms enable tlie whole 
quantity to go to Finland. 

U.S.A. 1940 Exports OF Refined.— -Exiiorts of refined 
sugar by the U.S.A. during the calendar year 1940 
amounted to 166,966 long tons, which comjiared witli 
114,594 tons during 1939, an increase of a little over 36 
per cent. These exports jirovod the largest since 1925 
when 352,164 tons wore shijqied overseas. The 1940 
exports went to some 70 different countries, states Lam- 
born, France topiiing the list with 35,973 tons, while 
Greece took the next largest with 29,625 tons and New- 
foundland 11,350 tons. The United Kingdom absorbed 
only 6,201 tons (as contrasted with 22,467 tons in 1939 
and 31,735 tons in 1938) ; Finland and Norway, which 
were tho second and third largest c.ustomers in 1939, took 
much smaller quantities in 1940, all imported in the 
opening months of tho year before the German invasion 
of Scandinavia. 


1 See I.SJ., 1941, p. 92. 
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Stnall Steam Turbines. G. J. Tkibarben. Ptoc. IM 
Gonf. Assoc, Sugar Tech. Cuba, pp. 83-86. 

Two curves are reproduced to give an approximate 
idea of the steam rate per H.P. hour in small steam 
turbines. Fig. 1 gives the theoretical rate for non- 
condensing turbines ; and Fig. 2 the factor by which 
the.theoretical steam rate should be multiplied to get 
the actual rate. 



Fqr example, suppose that one wishes to find out 
the water rate of a 200 H.P. 3600 r.p.m. tuibinr' 
operating at 136 lbs. initial gauge pressure (160 lbs, 
absolute) and 10 lbs. gauge (26 lbs. absolute) back 
pressure without superheat. Starting on the hori- 
zontal line on Fig. 1 coiTfs])onding to 160 lbs., it is 
followed up until the 0® FS curve is met, after which 
one proceeds horizontally to the right until the “6” 
line is met corresponding to pressure ratio ; fiom this 
point dropping vertically downwards 26 is read as the 
thepretical rate per kwh, which is etpiivalent to 0*746 
times 26 = 19*4 lbs. jier H.P. hour. Then on Pig. 2 
one starts with 200 H.P. and moves vertically up- 
wards until the curve is mot corresponding to turbine 
No. 3 ; the factor is 2*26, and the tnie rate is 2*25 
times 19*4 --- 43*65 lbs. per H.P. hour. 
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Fig. 1 sliows graphically the advantage of having 
high initial pressure and of superheating the steam, 
as in this way the water rate is decreased. Fig. 2 shows 
the curves of turbines No. 1, 2 and 3, which corres- 
pond respectively to turbines of small, medium and 
large size. Working conditions for all thrde turbines 


on the curves are the same (150 lbs. initial and 10 lbs. 
back pressure), and yet the water rate changes con- 
siderably for the three sizes. 

For example : a 100 H.P. turbine at 3600 r.p.m. 
and working on the .same steam conditions as the 
])revious examples would have water rates of 3*38 X 
19*4 =s= 66*5 lbs. per H.P. hour for turbine No. 1 ; 
2*62 X 19*4 = 60*8 lbs. per H.P, hour for No, 2 ; 
and 2*42 X 19*4 ■-=” 47 lbs. jijr hour for No. 3. In 
sugar mills having small boiler capacities, or where 
fuel oil besides bagasse has to be burnt, it is advisable 
to buy the larger size of turbine with a lower water 
rate. Anyway, the difference in price is not much, 
No. 2 costing about 40 per cent, more than No. 1, and 
No. 3 about 40 per cent, more than No 2 

As for the speed of the turbine, one notes in Fig. 2 
a groat increase in the water rate of turbine No. ^ as 
the speed is decreased from 3600 to 2000 r.p.m., it is 
almost 60 per cent. When installing new centrifugal 
pumps couiiled to turbines, it is advisable to use 
pumps with velocities cori’espoiiding to those of 
60 cycle A.C. motors, i.e., 3450, 1725, 1170, 860, etc., 
so that when the mill is electrified at some later date 
it will be possible simply to couple the electric motors 
to the existing pumps. However, it should be borne 
in mind that if the speed is under 3460 r.p.m. the 
water late may be excessive, in which case it would 
be necessary to use a speed reduction gear between 
the turbine and the pump at an additional cost. 


Manufacture of Inverted Molasses by a Rotating 
Inversion Process. J. R. Osuna. Pro- 

ceedings of the \Zth Conference of the Associa- 
tion of Sugar Technologists of Cuba, pp. 

246-248. 

-^Those engaged in the fabrication of inverted 
molasses are familiar with the difficulties generally 
( nco\intered as the result of tlie inadequate location 
of the necessary equipment. This may be avoided 
by the use of the process about to be flescribed 
which requires only a heater, three cylindrical tanks 
(A, B and C connected to each other by 8 in. piping 
wilh suitable valve?;), the necessary vacuum pans, 
and a cooler (which may be the heater, using cold 
water instead of steam). Acid inversion or yeast 
hydrolysis may be used, and the following example 
will Huffiee to illustrate the process ; 

Let us assume an inflow of syrup to the tanks 
of 11,000 gallons per hour, equivalent to 264,000 
gallons in 24 hours. Since the capacity of each tank 
is 33,000 gallons, eight tankfuls would have to be 
discharged in 24 hours, equivalent to an inversioii 
cycle of 8 hours. Further, that the filling of tank A 
starts at 12 noon. When it is a quarter full, 30 per 
cent, of the amount of invertu^ agent calculated 
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for the 33,000 gallons is added, and the mixture 
air-stirred for 1 min., after which both syrup and 
inverting agent are continuously and simultaneously 
poured in to complete the full tank capacity. This 
will have taken place by 3 p.m. 

At this time the filling of tank B will commence, 
following the same scheme as in A. It will be full 
by 6 p.m. As soon as the filling of B starts, half 
the contents of A is transferred to tank C. At 6 p.m. 
tank B will be full ; then the remaining half of G 
is hlled with fresh syrup. This tank will be full at 
7-30 p.m. At this time the first 33,000 gallons will 
be ready for concentration. At 7-30 p.m. should 
commence the filling of the other half of A, which 
will be completed by 9 ]).m. At this time tank C 
inust bo empty, its contents having been piimi)ed 
to deposit tanks at the vacuum pan station, from 
which the pans are being continuously fed. 

By 9 p.m. the se^cond half of tank A will be filled, 
.nicl at that moment the filling of G with the inverting 
agent starts, just as was cffeided in the case of tank 
A and B. This tank will be full by 12 ]>.m. In 
the meantime A is being discharged. While G is 
filled, the contents of tank B are divided with A, 
and at 12 p.m. fresh syruy) is run into A, which will 
he full by 1-30 a.m. 

It will be seen that B has had a 9-hour cycle, 
from 3 p.m. to 12, for only one-half its contents. 
The other half, the filling of which commenced at 
1-30 a.m., has had an inversion cycle 1 hr. 30 min. 
longer. Although calculations were made for an 
S-hour cycle, this overtime may be considered as a 
safety factor in the inversion until a polarization 
of - 15 to — 16” is obtained. 

This rotation is followed to (HJinpletiou, the same 
sccjuonce being continued with absolute accuracy, 
otherwise all the available inverted molasses may 
he used, as a result of which the factory will have 
to be stoyjpad. It should be observed that, at the 
start, the inversion cycle for A is 6 hrs. for the 
first half ami 7 hi'S. 30 min. for the second half ; 
hut that, thereafter, it will be 9 Ins. and 10 hrs. 30 
nun. for the first and second halves respectively 


Power Factor Correction in Sugar MiUfl. C. Gallagher. 
^Voc. Queensland Soc. Sugar Gam Tech, llth GonJ., 
1940, yip. 37-48. — Gradual adoption by the sugar mills 
'a Queensland of A.C. for their electric drives necessi- 
tates consideration of certain problems not usually 
met with when D.C. is used, and of these the power 
t actor is one of the least considered, though not one 
“f the least importance. Most motors have a P.F. 
•nhei-ently less than 100 per cent., depending not only 
design, but also on the load actually required. 
I'^ffect of a low P.F. on a system means : Loss of 
'•apocity in generating plant ; lojs of voltage in trans- 
^nission ; and increased heating in apparatus. Methods 
hy which improvement in P.F. can be obtained are 
summarh^d, present day practice being definitely 
towards Correction at the motors by the installation 


of static cond users. As far as a sugar mill is con- 
cerned, the economics of P.F. correction lie in the 
direction of increased generator oaymeity and im- 
proved voltage dro]> and the costs of correction must 
be evaluatf'd against such savings. For instance, the 
plant may h j loaded to such an extent that the instal- 
lation of fuHher generator caymeity is essential to 
take care of the ineroasing load. The correction of 
P.F. might quite easily give the necessary capacity 
with the existing apy:)aratus and at considerably less 
cost. Alternatively the existing installed generator 
eajiacity may bo ample for the load but the correction 
of the P.F. may be siieh as to enable one machine to 
be shut down. Naturally the savings in maintenanee, 
etc., should be put against the amortized cost of con- 
densers. The degree of P.F. eorroetion again is purely 
one of economics, but generally syicaking nothing is 
gained by attempliug lo imyirove it beytind 0-95. 


Production of Sorghum Syrup. \V^tlliam Bartling. 
Facts about Sugar, 1940, 35, No. 10, yq). 38-42. — Over 
95 per cent, of the total sorghum syruji production 
of the U.8. is made on the farm in a crude way, the 
remaining 5 yier cent, being made by two comy)anies 
by modern methods, which are here described in 
detail. Two varieties are used, viz. (1) Red X or 
“Rex,” and (2) the Jaj) or “Honey CUine.” the 
approximate eoiTqiosition of their juices being 
respectively as follows : Brix, 10*6, 18*25 ; sucrose 
(poL), 12*6, 8*4; invert sugar, 2*9, 7*6; ash, 1*1, 
0*85; pHy 6*0, 5*3; colour (Pfuiid grader), 4*8, 4*1. 
Successive stejis in manufacture are : Reay^ing with 
a corn harvest.^r ; removal at mill of seed heads and 
leaves by s])ecial stripping and cleaning machinery 
for sale to feiners ; passage through a crusher and 
three 3-roller mills (26 in. dia. X 28 in.) to grind 
about 2,50 tons y) 'i* 24 hours; tredlment of juiec^ 
with malt extract at 150”F. to convert the starch 
into solnhle carbohydrates ; clarification by atlding 
lime and heating, using a Tolhurst centrifugal 
ma<‘hine to eliminate the coarser solids ; evayiora- 
tioii to* a semi-syruyi of 50 to 55° Bnx ; inversion of 
y>art of the sucrose hy mvertast^ to prevent “sugaring 
out” ; clarification and yiartial decolorization by 
kiesolguhr and carbon, followed by filtration ; and 
finally evaporation to a full syniy^ of about 82 to 
83° Brix at 20°C’. Its comjiosition may bo : Brix, 
82*85°; sucrose (direct pol.), 42*0; invert sugar, 
23*8 ; colour (Pfimd grader), 10*0 ; ash, 5*8 ; pH, 
5*7, Processing cost m cents yior U.S. gall ; sorghum 
cane at $3*0 yier ton, 19*01 ; labour, 5*42 ; fuel, 0*74 ; 
filter-aid, 2*11 ; carbon, 1*05 ; malt, 0*34; chemicals 
(lime, etc.), 0*10; invertase, 0*24; mi^ellaneons, 
0*26 ; a total of 30*27, not including d epreciat ion 
and administration, nor ymcking and selling. 

Moisture Absorption and Elimination with Roselle 
and Jnte Bage for packing Sugar. H. J. Spoelstba and 
G. H. Berenschot. Archief, 1940, 1, y>p. 423-427. - 
Of recent years in Java bags made of rosollc* have come 
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into uae for packing sugar, and so far experience has 
shoifm it to be quite equal to jute for this purpose.^ 
Anyway, the Experiment Station has carried out 
experiments on its physical and chemical projjerties 
to ascertain if any differences likely to be of impor- 
tance do exist. In this paper an account is given of 
investigations of the variation of the moisture content 
of roselle in comparison with the behaviour of jute. 
It is known that the moisture content of a fabric is 
almost wholly deiiendent on the relative humidity of 
the suiTOimding atmosphere, the influence of tem- 
I)erature changes within reasonable limits being very 
small. It has been shown also that sudden changes 
in the relative humidity of the ambient air do not 
immediately affect the moisture content of the fabric. 
Long contact is necessary, and takes place only after 
a great volume of air of the new humidity has come 
into contact with it. In these tests use was made 
of laboratory desiec^ators charged respectively with 
water, sulphuric acid at 28^B6., and the same reagent 
at 40°B6., in wliicli way atmosjjheres were ohtamcil 
in the desiccators of 100, 70 and 40 per cent relative 
humidity. Inside the desiccators wore placed fibres 
and fabrics of roscll^ and jute previously dried to 
constant weight at 105-1I0'’(\, the samples being 
removed at intervals and weighed to determine the 
moisture taken up or lost. Results were expressed 
grayihically, and the general conclusion arrived at 
was that the two packing materials behave almost 
entirely alike,* 


BliU having Boltless Housings and a Free-Floating 
Top Roll. From literature published by Farrel, Auaonia^ 
Conn., U.S.A. — The new 36 in. X 78 in. three-roller 
Farrel-Scharnberg mill embodies two long-sought 
advances in mill design, viz., completely boltless 
housings and a free-floating, non-binding top roll. 
The hydraulic to]) cap and two side caps are locked 
in place by means of compound fishtail keys with a 
complete absence of kingbolts and horizontal bolts. 
The keys hold the caps securely and assure positive 
maintenance of alignment, and free vertical move- 
ment of the top roll is assured by a remarkable now 
anti-friction device, which consists of a series of 
sections of rollers of large diameter, nested loosely 
together with spacing washers between sections, to 
form a thrust block of flat plates with curved ends. 
These thrust plates act as individual rollers and pro- 
vide true rolling contact, permitting the top box to 
move u]) and down freely with no sliding contact 
between the box and the housing jaw. The thrust 
block can bo moved as a unit without disturbing the 
to]) caj) or otherwise disassembling the mill. With this 
new anti-friction thrust-block, the motion transmitted 
to the hydraulic cap cylinders is direct and true. 
Binding is eliminated ; the entire hydraulic system is 
free and the accumulator is m constant motion. The 
result is a reduction of the hazard of broken housings 
due to excessive hydraulic pressure, and a droj) in the 
power consumption. 

Power Alcohol Production in the Philippines. H. W. 


Utilization of Electrical Power in Sugar Mills. A. 

OoYLE.* Proc. Queensland Soc. Sugar Cane Tech. 
Wth Conf., 1940, pp. 66-69. — Installation of individual 
electrical drives in sugar mills, besides reducing the 
high maintenance costs incurred by the old-tyjje long 
belt drive, has other advantages, such as the greater 
space available, tlie greater cleanlinoss, occuitcijco of 
fewer delays to })rocoss, and speed in the stopping 
and starting of units. A.C. ecpiipment is considered 
advantageous to D.O. as it is readily available within 
Australia for units uj to about 100 H.P., is simpler 
in operation, lias fewer wearing parts, and has no 
brushes or commutators for continual attention. An 
outstanding advantage is the ease with which it 
can be changed from one pressure to another, either 
higher or lower, by passing it through a transformer 
for transmitting it long distances without any 
alteration to the si 2 ie of lines conveying such iiower. 
Conduits in cane sugar factories should be run over- 
head, and totally enclosed motors used. Such motors 
may be cooled by various methods, one type having 
a large frame to dissipate heat, another having a 
double casing with enclosed fan blowing air between 
the two casings, and a third having fins radiating 
from the easing with a fan blowing along these fins. 
All types have proved very satisfactory, and some 
have been running at Tully for 13 years without 


Kbbe. Proc. lUh Conf. Queensland Cane Growers' 
Association, 1940, pp. 74-76.-' C. W. Waddell, of 
Victorias, Philippine Islands, communicates to the 
author particulars of an alcohol plant run in con- 
nexion with one of the raw sugar mills in the P.I. It 
has a capacity of 6,600 gall, of 95-96 per cent, alcohol 
])er 24 liours ; during the milling season it draws steam 
from the adjoining factory, but during the slack season 
it uses baled bagasse as fuel. The molasses is charged 
for at the rate of about £1 per ton ; being rich in total 
sugars, the yield works out at over 69 gallons of 96-96 
])er cent, alcohol per ton. Only rectified spirit 
(96-96 x>©r cent, alcohol) is produced, and mixed 
with 1-6 per cent, of petrol for use in motors adapted 
to this typo of fuel. Adjustments required are : 
(1) shimming up connecting rod bearings to give 
increased compression ; (2) installing metal floats in 
carburettors while increasing the size of the jets ; 
(3) altering the fuel pump diaphragm to alcohol- 
resistant material, and (4) installing adequate screens 
on the fuel lines. Many engines change over to the 
mixture without any alteration at all. Truck and 
tractor trials indicate that 27 per cent, more of the 
alcohol mixture was required per unit of work as oom- 
]>ared with straight petrol. Prices are : alcohol 
mixtiare, lid., and petrol, 2s. Id. per gallon, so that 
in spite of the lower efficiency of the alcohol it is 


attention oth er than no rmal slack seas on examination. economical to employ it a s a substitute fuel.* 

I Bo«yUe is one of the Hibiaous fibres, viz., H. saMariffa. Samples grown in India were examined by the Imperial Institut^Londosi, who 
reported {JU hup. XnK., 1S80, 28, pp. 284-280) that m physical and chemioal properties it oloeely resembled bi^ fnte a;i^ B, 

Samples were also snbmitted to London brokers, whp reported that It was superior to Btmllpatsin Jute, and valued It at nearly the same 
as ontaiBing for /^ilsst inartes** Calcutta Jute, sa^ng that It would he saleahle in L<mdon in lar&e finantities. ft is now being gioent amom 
Ceylon, in Malaya, and elsewh^.— Ed. a Jl. HUTtnem 1940, 81, p. 117. 

i tim Cd-opeiativa Sugar Mill, Queenehmd. 4 gee also 19tt, pp. 86-89. 




Review of Recent Patents. 

Copies Of specifications of patents with their drawings can be obtained on application to the following -f/aM Kingdom : Patent 
Onicc, Sales Branch, 25, Soutliampton Buildings, Chancery Lane, London, W C.2 (price is each). Abstracts of United Kingdom 
patents marked in our Review with a star (•) are reproduced with the permission of the Controller of H.M. Stationery Office. London, 
from the Group Abridgements issued by this Ucparlmont Sometimes only the drawings are so reproduced United States: Com- 
missioner of Patents, Washington, D.C. (price lo cents each). France. L'lmprimeric Nationale, 87, rue Vicillc, du Temple, Pans, 
Germany: Patentamt, Berlin, Germany. _ 


UNITED STATES. 

Affiliation Apparatus (for mingling Sugar and Syrup 
prior to Cenbif aging). Eugene Roberts 
(assignor to the Western States Machine 
Co., of Salt Lako City, Utah, U.S.A.). 
2,206,237. July 2n(l, iko. 

Prior to the invention of the iinjiroved Stevens 
ailinatioii proce.ss of producing a mixture or “magma” 
of raw sugar and syrup, properly coiiditionod lor 


which it IS ]>o.ssjble to carry out the affiliation prooess 
so as to avoid exce.ss or didiiaeiicy of the ratio of 
.syrup cont/ont to dry content, while at the same time 
gi'oatly economizing in the cost of rnirying out the 
affiiiatuai )>rocess, since the aiiparatus (ran operate, 
aftei being started, und<T its own r(*gulation without 
dojK'nding ujioii th(‘ faulty regulation occasioned by 
lack of skill or nogligonc(» on the part of the attendant. 
The adjii.stinpnts for a given nin of sugar can be 


(Jfoctive centi ifuging, it was generally 
])i‘oduced by mixing together streams 
oi unsaturated heated syru)) and of raw 
or unrefined .sugar, the eonditioti of the 
nuigma supplied to the cimtrifugals de- 
]){‘nding wholly upon the carefulness and 
judgment of the attendant ojierator. 

Variations in tlm ratio of syiu]) to W 4icjc 
sugar were inevitable, so that magma 
being delivered to the centrifugals 
varied from tmio to time greatly in 4i 
I'espect of the ratio of s^tuj) to sugar J 

content and visccjsity, thu.s preventing 
nniformity of (’crntrituging. Under the 
Stevens affiliation piocess the magma /^C\ i 

is formed by mixing the raw sugar with & 

a very small proportion of hot syrup 
in a substantially saturated condition 1 

to form a heavy, non -flowing mass, / 
and this mass during j)as.sage to the ^ 

(•(nitrifugals is heated without dilution 
or addition to its bulk to about the 
initial temperature of the hot saturated 
syrup, and is delivered in the resulting fluid condition 
to the centrifugal separators. But even under the 
practice of the above described Stevens process, the 
ratio of syrup content to the dry content iii the 
magma is likely to vary somewhat from time to time, 
thus making it diffi(iult to maintain the maximum 
efficiency of the process. 

The present invention increases efficiency, ’^providing 
a self-regulating apparatus by which uniformity of 
(ionsistency is obtained in the magma delivered to 
the centrifugals, therefore avoiding either an excess 
or a deficiency in the syrup content of the magma. It 
comprises an improved affiliation apparatus including 
^ hot mingling tank or trough in combination with 
<listributing means for facilitating control over the 
flow of the mixture of raw sugar and syrup from the 
time it is produced until ready for introduction into 
f he centrifugals. 

In the accompanying drawing is illustrated a con- 
venient airangement of apparatus, by the use of 
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tnade by au expert supervisor to produce exactly 
the optimum coiiditioning of tlie magma being 
centrifuged. 

Claim 1 reads as follows : In an affination 
apparatus, the combination of a sugar supply bin 
open at its bottom, co-acting spaced feed rolls 
located at the bottom outlet of said trough, a 
vibrating sieve located beneath said feed rollers, a 
travelling conveyor beneath said sieve for receiving 
and delivering a regulated stream of sugar, said 
conveyor being sup])orted on a pivoted scale beam, 
a gauge member located above said travelling con- 
veyor forwardly of the pivotal axis of the scale 
beam and co-acting with said pivotally mounted 
conveyor to vary the quantity delivercjd in accord- 
ance with variations in the (Quantity delivered by 
said feed rollers, a valved liipiid (syrup) supply l^ipe, 
and means for 'maintaining at uniform ratio the 
quantities of sugar and of syrup supplied to a mixing 
trough, and means for mixing the sugar and liquid 
to a uniform consistency Ixefore conveying the 
mixture to the centrifugal apparatus. ‘ 

Clarifying Liaoids. XJteoroe E. G. von Stietz 
(assignor to the Shell Development Co., of San 
iVanciscjo, Cal.). 2,213,808. Sejitomber 3rd, 1940. — 
Claim 6 : Tn an ajiparatus for clarifying liquids, the 
combination of a vessel having a conical bottom, 
the apex of which })rojectH downwardly towards the 
central vertical axis through the apparatus, means 
or centrally introducing a suspension to be clarified 
into said vessel and near its bottom, stirring means 
situated near the bottom of the vessel and adapted 
(o prevent ohannoliiig of said suspension, means for 
removing a concentrated mud from a peripheral 
point of sa-id vesstil above the point of introduction 
of the suspension, and means for removing the 
clarified licpiid at a point above that at which the 
concentrat/ed mud is withdrawn ami relatively closer 
to the perijihoral top of the vessel. 

GlttOOse Sucrose Produot. James F. Walsh (assignor 
to the Amebioan Maize Products Co^., of Maine). 
2,223,925. December 3rd, 1940. — Claim 4 ; A process 
of producing a freo-fiowing, non-caking, solidified, 
starch conversion, syrup-sucrose product, containing 
about one-fourth sucrose and three-fourths con- 
version syrup and being ‘stable against inversion, 
comprising treating corn symp with a neutralizing 
substance to give the syrup an inversion resistant 
pH value of about 6 to 7, and to coagulate impurities 
and undesired substances, adding decolorizing carbon 
to bleach the syrup, filtering to remove the coagulated 
substances, blending the treated syrup and the 
sucrose to provide an intimate mixture thereof and 
spray drying said mixture to produce a stable dried 
produot which, because of its substantial freedom 
from inversion products, has high resistance to 
oaking« daim 5 : A produot resulting from the 


treatment specified in Claim 4 and containing not 
more than about 2 per cent, of sucrose inversion 
substances, said product being substantially resistant 
to caking and comprising discrete {>ar tides of com- 
bined sucrose and solidified syrup. 


Free-Flowing Sugar Composition. John R. White 
and Jos. A. Dunn (assignors to Lever Bros., of 
Newtonville, Mass.). 2,225,894. December 24th, 
1940. — Claim 9 : A process of making a free-flowing 
sugar composition for dusting and sugaring food 
substances which is non-hygroscopic and resistant to 
staining by grease, comprising agitating and heating 
to about 150°F. a mixtiu-e of finely divided sugar 
and about 3 per cent, of tricalcium phosphate, adding 
to the mixture while agitating about 5 jiei- cent, of 
a melted shortening having a solidifying temjierature 
in excess of 76°F. and less than 150^F., continuing 
the agitation until the shortening is distributed 
uniformly and cooling the mixture with agitation to 
about 70 to 76°F. to cause the shortening to solidify 
and form a thin surface film on the sugar. 


Treatment of Solntions and Syrups using Chlorine. 

Pedro Sanchez and E. N. Ehrhabt (assignors to 
Sucro-Blanc, Inc., of New York). {A) 2,216,753 ; 
(B) 2,216,754; and (C) 2,216,756. October 8th, 
1940. — {A) Claim 4 : The method of decolorizing 
sugar solutions with active chlorine which comprises 
treating the solution with a soluble phosphate and 
a quantity of hypochlorite sufficient to produce a 
pre-determined decolorization of the solution, there- 
after heating the solution to an elevated temperature 
whereby scum and colour form in the solution, 
separating the scum from the coloured solution, and 
tlien treating the solution with an amount of hypo- 
chlorite sufficient to produce substantially the same 
colour obtained after the first hjrpochlorite treatment. 
(B) Claim 2 : The process of removing finely divided 
carbon from a sugar solution without filtering the 
same which comprises aerating a solution containing 
floc-forming materials and finely divided carbon, 
thereafter heating the solution to about 210°F. until 
the floe and collected carbon form a scium upon the 
surface of the solution and then separating the 
clarified solution from the scum by drawing off the 
clarified solution whereby the solution is simul- 
taneously clarified and decolorized. (C) Claim 1 : The 
method of obtaining high-grade sugar from reflinery 
syrup resultmg from sugar solutions that have been 
initially decolorized by hypochlorite and from Which 
a portion of the sugar has been removed which 
comprises treating a nm-off s;^p of this origin with 
sufficient hypochlorite to reduce the colour theflreof 
to a substantial extent, mixing the decolorized ayirup 
with a clarified syn:q> and orystallifsing suga^ 
mixture. 
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Stock Exchange Quotations of Sugar 

Company Shares. 


LONDON. 






Quotation 

Quotation 



Company. 

March 2otii 

Fehruary 20Ui 

1941 Prices 


1941 


1941 

Highest. 

Lowest 

Anglo-Ceylon & General Estates Co. (Ord. Stock) . . 



-lA •• 

26/3 . . 

24/6 


per£l unit of block 

per £l unit of Stock 



Antigua Sugar Factory Ltd. (£1 Shares) 

I — t „ 

I 

- t 

8/9 .. 

8/9 

Booker Bros., McConnell & Co. Ltd. (£1 Shares) 


2| 

- 2f 

62/6 .. 

60/0 

Caroni Ltd. (2/0 Ord. Shares) 

1/0— 1/6 

1/0 

-1/6 

— . . 

— 

(6% Cum. Prof. £1 Shares) 


1 

- ij 

22/0 . . 

20/3 

Gledhow-Chaka’s Kraal Sugai Co. Ltd. (£l Shares). . 

•• 


— 

24/6 . . 

22/0 

Hulettp Sir J. L. & Sons Ltd. (£1 Shares) 

26/0 — 26/0 

24/0 

— 25/0 

26/0 . . 

22/4 

Inoomati Estates Ltd. (£1 Shares) 

“ l&T 

A 

— A 

— . . 


Leach’s Argentine Estates Ltd. (10/0 units of Stock) 

6/0x.d.6/6 

6/0 

— 6/6 

6/6 .. 

6/3 

Reynolds Bros. Ltd. (£1 Shares) 

34/0 — 36/0 

irix.d.ir. 

38/0 .. 

32/7k 

St. Kitts (London) Sugai Factory Ltd. (£1 Shares) . . 

ii - li 

If 

- 1| 

— 


Ste. Madeleine Sugar Co. Ltd. (Ordinary Stock) . . . 

ii- i •• 

i i 

HU • • 

14/0 .. 

11/9 


per £ limit of slock 

per £1 unit of stock 



Sena Sugai Estates Ltd. (10/0 Share.s) 


i - 

~~ W 

6/4 . 

5/0 

Tate A Lyle Ltd. (£1 Shares) 

49/3 — 60/3 

47/6 

— 48/6 

50/3 . . 

46/6 

Trinidad Sugar Estates Ltd, (Ord 6/0 units of Stock) 

.5/0 — 6/0 

6/0 

— 6/0 

5/6 . . 

6/0 

United Molasses Co. Ltd. (6/8d. units of Stock) .... 

22/9 — 23/3 .. 

23/9 

— 24/3 

25/1 i .. 

23/0 

NEW YOKK (Common Shares). t 



1940-41 



Namb or SrocK 

Par Value. 

Closing Price 
Fob. 10th, 1941 

Highest 
for tfie Year. 

Lowest 
for the Year 

American Crystal Sugar Cu 


10 

16t .. 

231 .. 

8 

American Sugar Refining Co 

$100 

\A\ .. 

12J 

Central Aguirre Associates 


19i 

26i 

17 

Cuban American Sugar Co 

$10 

.... 3| 

8| .. 

H 

Great Western Sugar Co 


21 

29i 

18t 

South Puerto Rico Sugar Co 


17| 

30| 

16 


t QuoUltous are in Auierican dollars and ti actions thereof. 


United 

States, All Ports. 

{Willett db Gray) 

1941 

1H4U 

lyjy 


Long Tons 

Long Tons 

Long Tons. 

Total Receipts, January 1st to T’ebruary 16tli . . 

604,241 

406,974 

466,619 

Meltings by Refiners „ „ „ . . 

483,541 

440,213 

426,269 

Importers* Stock, February 16th 

49,866 

72,851 

27,199 

Refiners* Stock „ „ 

237,630 

330,479 

213,143 

Total Stock „ „ 

287,396 

403,330 

240,342 


1940 

1939 

1938 

Total Consumption for twelve months 

5,712,687 

5.648,613 

5,604,061 


Cuba. 

{W’UUtt de Gray) 

1941 

1940 

1939 

Carry-over from previous crops 

Spanish Tons. 

Spanish Tons. 

Spanish Tons 

1,181,390 

688,293 

729,172 

Production to February 16th 

300,000 

-480,000 

700.000 

flxports sinoe January 1st 

1,481,390 

1,068,293 

1,429,172 

296,790 

271,642 

267.663 

Stock (entire Island) February 16th 

1.186,600 

796,761 

.... 1,161,609 

OenireUs grinding, 128, 

agaimt 152 in 1940, and 149 

in 1939. 
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The Market in New York. 


During the past month the American domestic 
market has been firm and advancing due to several 
factors, the accumulative effect of which has latterly 
had a powerful influence upon the general outlook. 
Rising freight rates, the possibility of the dislocation 
of shipments from the Philippine Islands combined 
with the fact that tlic latest figures reveal an im]>rove- 
ment in consumption were chief amongst these and 
resulted in a considerable increase in the demand for 
refined which in turn forced refiners into the market 
for replacements. TOarlior purcliases quickly cleared 
the market of nearby sugars at from the parity of 
2-18 cents to 2*22 cents c. & f. New York, and sub- 
sequent business was for April /May arrival at from 
2*25 cents on February 27th to 2*56 cents on March 
24th. Total sales rejiorted are aj^proximately 220,000 
tons, in which Philippine sugars ]mrticipated to a 
large extent wliilst (Uiba is only credited with one 
cargo for ^arly March shipment. 

In consequence of the very heavy demand for 
refined and the risii>g market, refiners havj marked 
up their (quotations on five occasions during the past 
month, the latest advance taking place on March 19th 
when the general quotation was increased to 4*96 
cents. 

In an effort to slow down the advance^, the United 
States (jlovernment announced on March 20th that 
tlie quota hod been increased by 235,000 short tons 


or 209,821 long tons. Although the market was 
somewhat reactionary when this increase became 
known, the advance was resumed on the following 
day and is continuing up to the time of writing, 
quotations in the No. 3 Futures Contract on March 
24th being 37 to 34 points higher as compared with 
our last report. 

The j)rotracted negotiations for the Cuban Loan 
leached a successful conclusion on March 21st, when 
it was announced that the Cuban Senate had passed 
the Bill. Prior to this, on March 4th, the C\iban crop 
had been fixed at 2,000,000 short tons but it is under- 
stood that the 400,000 sliort tons to be financed imder 
the Loan Bill will be in addition thereto. There is no 
(ihange to ropoit so far in the general situation t<j 
affect the sale of Cuban sugar to non-U.S. destina- 
tions, but quotations in the No. 4 Contract show an 
improving tendency, due partly to the rise in the 
domestic market and partly to the passage of the 
Loan Bill which has resulted in some outside specula- 
tivo buying on a moderate scale. At the close of the 
market on March 24th prices were 13J t-o 9J points 
higher compai'ed with a month ago. 

C. CzARNiKOw, Ltd. 

21, Mincing Lane, 

London, E.C.3, 

March 25th, 1941. 


Brevities. 


Tuk Mind of an Indian Kvot. -In India not only 
was sugar caiio available in 1940 greatly in excess of 
requirements, but this year it looks as though much cane 
win fail to find a mark^et and will have to be destroyed. 
As a correspondent well acquainted with India points 
out, the effect of this on the future of the industry is 
likely to be protracted, since the Indian ryot has a 
memory as long as that of his own elephant. An attempt 
made by a sugar factory a decade or two ago to get the 
local ryots to grow cano for the mill was met by the 
rejoinder “My grandfather was left with cano standing 
sixty years ago, so nothing doing” or words to that 
effect. The ryot will always remain the weakest link in 
the chain of supply for the Indian sugar industry. 


Cuban Sugar Vicissitudes. — Speaking in Havana 
recently, Mr. Luis (1. Mendoza gave some figures illustra- 
ting the ill effects that the war has had on the disposal of 
the Cuban sugar croj). Ho remarked that only 11 years 
ago Cuba produced over five million tons of sugar. In 1940 
they turned out just a little more than half that amount 
and ynt the turn of the year found them with unsold 
reserves o£ about 1 75,000 tons cf American quota sugars and 
235.000 tons of world quota sugars that shouM have been 
sold and must therefore be charged against this year’s 
quota. And this on the top of a standard reserve of 500,000 
tons for the United States market and 290,000 tons for the 
world market, or a total stock of some 1,200,000 tons of 


sugar. Yet to cut down their 1941 crop to the m^ds of 
the American and local quotas only would result in so 
small a crop that widespread unemployment and untold 
misery and distress amongst the working population would 
be a consequence, while at the same time unpredictable 
financial difficulties would be created for sugar mills 
operating in the average at 26 per cent, of their capacity. 


Chemical Patents.- -H. E. Potts, M.Se., A. J.C., before 
a recent meeting of the Liverpool section of the Institute 
of Chemistry, said that possibly there are such things 
as “frozen patents” but that during 30 years’ experience 
ho had come across very few, and he thought for practical 
purposes the idea was an illusion. A recent article in 
the New Statesman stated that 95 per cent, of patents 
are “purely obstructive” but this was a gross over- 
statement. If an application claims a whole class of 
bodies, the Patent Office can call for representative samples 
of the members of each class. Another objection some- 
times made tu the British system is that too many trivial 
specifications are granted. In this connexion the Patent 
Office should be given rather wider powers. Officials in 
this Department are fully capable of giving a proper 
hearii^ to such cases. There is no danger in extencling 
their jurisdiction. On the contrary, the ability to turn 
down trivial patents would greatly benefit all other 
people working in the same field. Those are the real 
“blocking patents.” 
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Notes and Comments. 


The War. 

With the advent of Spring the Germans have lost 
no time in starting their 1941 campaign, and the 
Balkans have been the scene of severe fighting, 
Greece is invaded, and the Briti^ gains in Cyrenaioa 
have been nearly all lost owing to the unexpected 
invasion of German Panzer divisions into Tripoli. 
We are once more at grips with the German army 
in all its mechanical might and it would be futile to 
speculate on what the immediate outcome will be, 
when every week brings its surprises and the British 
forces are up against new problems in tactical 
warfare. 

The miexpected last minute decision of Jugoslavia 
to throw in its lot with the Allies instead of accepting 
the vassalage offered her by Germany unfortunately 
came too late to give her a chance. She certainly 
saved her soul, as Mr. Chubchill expressed it, but 
her quislings and her inter-racial jealousies had 
prevented her from allying herself at an earlier stage 
with her neighbours, especially with Greece, and 
when the blow fell it was too late to organize her 
defences against the rush of German forces aided by 
dive-bombeis ; and if she is cajmble of any further 
resistance it seems confined to some guerilla warfare 
in her mountains, where she might harass enemy 
lines of communication. 

With Jugoslavia eliminated in a few days, Germany 
was able to turn to invading Greece and attacking 
the much smaller Anglo -Greek force stationed there 
to bar her progress. At the time of writing it has 
been for some ten days a record of a fighting retreat 
on the part of the Allies and of ferocious attacks by 
the German army and air force. For perhaps the 
first time since the war broke out, the Germans have 
met their qualitative equal and have clearly suffered 
bnge casualties* But German strategy is invariably 
prepared to suffer such losses if the end can be 
secured and she can afford several Verduns with her 
enormous anny. With the Allies, however, it is a 
case of not having a quarter of the men and equip- 
ment on the spot that they need to cope with what 
they have to lace ; so though in Greece they have 
retired from a front of some 160 miles to one about 


half that length, their task in the Greek peninsula 
seems to be too heavy. Probably by the time these 
lines are read we shall know whether they have 
achieved a miracle of endurance or have had to 
extricate themselves from a hopeless position. 


The Setback in Africa. 

As the Pnmo Ministi^i* told us, the Greek battle- 
field was not our own choosing, but we felt bound to 
come to the aid of the brave Greeks who were 
prepared to fight to the end oven if by themselves. 
So we stripped the Nortli African coast of most of 
the troops and equipment that just previously had 
rounded up 150,000 Italians, and sent them else- 
where, leaving only small garrisons to protect 
Cyrenaica during the hot weather which is now due. 
Unfortunately the British Navy cannot be every- 
where, and it seems clear that too many of their 
units were engaged in protecting transport to Greece 
to allow them to patrol adequately the narrow waters 
between Sicily and the African coast. Anyhow, an 
unexpectedly large number of German transports 
appear to have slipped across at night and landed 
several divisions of Panzer formations in Tripoli. 
From there these raided Cyrenaica and our small 
forces had to withdraw to the fortified positions on 
the Egyptian frontier where there is a railhead. The 
stretched-out German forces have been halted, but 
they are a much nearer menace to Egypt, and the 
captured Cyrenaican airfields will certainly now 
harbour German dive-bombers, so that a sufficient 
British air force (which might otherwise have operated 
in Greece) has had to be retained in Africa to deal 
with them. 

Fortunately, the Italian allies of Germany have 
not succeeded in keeping up their end in Abyssinia 
and Eritrea ; they have lost one stronghold after 
another, including Addis Ababa, the capital, and 
though a fugitive Italian army of some size is still 
at large, its capture seems only a matter of time 
and smaller forces, so that the bulk of the Empire 
troops in that part of Africa are becoming fast avail- 
able elsewhere and will presumably strengthen the 
Egyptian defensive force. 
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The Larger Strategy. 

Whatever tlie outcome of the attack on Greece by 
the German forces massed in the Balkans, the larger 
strategy is the one that counts most in the end. 
Germany’s chief lack is oil and she must to serve 
her ends attempt to push on till she can get the 
Russian oilfields on the Caspian, or the British ones 
in Irak, or else the Persian deposits. Thus she must 
invade much farther afield. A view that has come 
to be increasingly held of late, and seems to be thal- 
alsi) of the British Government, is that Russia is 
destined to be the next victim. The rich lands of 
the Ukraine were to have boon Germany’s spoil whon 
she defeated Russia in the 1914-18 war, and they 
have ever since been an ultimate German acquisition. 
Unless Russia is stronger in modern mechanical moans 
to warfare than is generally assumed, these plains 
would not long survive an attack by German blitzkrieg 
methods ; and from there an armed excursion to the 
Caspian oilfields might be expected. There remains 
Turkey. She has elected so far to hold her hand 
till she is actually attacked, and thei'e is something 
to be said for her decision if it be the case tliat she 
lacks the air force and .the mechanized army to take 
the offensive. But there is no reason yet to suppose 
that she will allow tlie Germans a road through her 
territory so long as she has any fighting power left. 
The recent landing of British troops at the head of 
the Persian Gulf brings into play a useful corridor 
to her back door, along which supplies can reach her 
from overseas. 

But Germany may not confine her war ramifica- 
tions to acquiring the oil sources of the Middle East. 
Or she may think she can secure them best by 
dominating the whole of the Meditenanean littoral, 
seizing Egyjit at one end and, with the enforced 
connivance of the French (if not also of the 
Spaniards), blocking the western end at Gibraltar. 
If this were accomplished, a large section of the 
African coast might be secured as sea and air bases 
for attacks on Britisli and ultimately American 
shipping in the Atlantic. The importance, then, of 
protecting the Suez Canal is one that must exceed 
all considerations based on European territory such 
as the Greek battlefield. Fortunately, the hot 
weather in the desert zones of North Africa will not 
help the Germans for some months to come. But 
modern mechanized warfare and flying artillery in 
the shape of bombers have altered all current con- 
ceptions of strategy, and the army with the greatest 
amount of equipment, on the ground and in the air, 
achieves a suix^riority that is not limited, as hitherto, 
by topographical considerations. Troop carriers, 
flying by night, can shift a considerable fighting 
force within a few hours. And Germany, protected 
by a ring of vassal States, fights from a centre, 
while we have to hammer round the periphery and 
are saddled with gargantuan problems of transport 
across the water. 


Indications, then, are that for some months to 
come the British Empire forces will be on the defensive 
till the promised help from America eventuates. But 
to get this help we need to win the battle of the 
Atlantic ; a defeat in this direction might well be 
decisive. On the other hand, if we win it in the 
coming months Hitler’s subsidiary conquests here 
and there should avail him little in the end, when 
faced by the growing strength of British forces armed 
with American material. But that is a consummation 
tliat needs time, and another year seems destined to 
elapse before the scales turn sufficiently to ensure 
that when we take the offensive we can do so with 
sufficient force to ensure the destruction of the 
(Jterman power which seeks to enslave the world. 


Proposed New Constitution for Jamaica. 

The Secretary of State for the Colonies, Lord 
Moyne, stated in the House of Lords last month, 
that the Government had set out proposals for 
certain constitutional changes in Jamaica which are 
being placed before that island’s Legislative Council 
for discussion and, it is hoped, acceptance. This is 
one outcome of the recommendation of the Royal 
Commission which visited the West Indies in 1938-39, 
that universal adult suffrage should be introduced 
into the islands as a matter of future policy. 

In Jamaica there is at present a Legislative Council, 
consisting of the Governor as President, five ex- 
officio members, nominated members not exceeding 
ten, and 14 elected members. Property qualifications 
are required, both for membership and for the right 
to vote. It would appear from this that choice of 
coimcillors and ability to vote lies amongst a very 
limited class of the population. The proposals for 
reform now put forward recommend {a) imiversal 
adult suflrage, and (6) an enlarged Legislative Council 
to comprise approximately double the present number 
of elected members, with nominated members, and 
three (instead of five) ex-officio members, the total 
number to be not less than forty. The Governor as 
President would be replaced by a Speaker, to bo 
elected, after the first appointment, by the Council. 

It is not proposed to carry out these changes 
immediately, as two difficulties have first to be faced — 
the absence of trustworthy statistics of population 
and the standard of Local Government which has 
resulted in unsatisfactory social services, A census 
must therefore be undertaken as early as possible, 
and local government be reorganized, after which 
elections can be held on the ascertained franchise. 
Meantime, something can be done by filling 
**nominated’- vacancies, so that all important sections 
and interests of the community receive adequate 
consideration. 

Lord Moyne, in introducing the proposals, stressed 
the point that reforms like these would provide the 
opportunity for the improvement of local govern- 
ment not only in Jamaica but wherever West Indian 


184 



NOTES AND COMMENTS 


constitutions were bound to be altered. Nowhere 
was there a greater diversity than in the West Indies 
where the constitutions are almost as varied as the 
physical conditions of the island colonies. What- 
ever may be the ultimate future of the West Indies 
as a whole, we could not look for any uniform system 
of government in the component parts. Reforms 
would inevitably be called for in all these Govern- 
ments, but they would need very careful examination 
and enquiry. Jamaica, however, was an exception ; 
the defects and the advantages of her constitution 
I'ad been the subject of very considerable controversy 
for many years past, and her local government 
institutions had been found much less developed than 
elsewhere in the West Indies, so that there was 
greater need here for the administration to be revised. 


The Australian Sugar Crop. 

The Australian Sugar Journal, writing at the close 
of 1940, stated that the majority of the Queensland 
mills completed their crushings before the end of 
November and the remaining mills closed down at 
varying dates in December, thereby bringing the 
1940-41 season to a close. But a considerable amount 
of the sugar produced was still lying at the mills 
and ports awaiting shipment, and some time would 
necessarily elapse ere a final accounting could 
take place. 

However, the then indications were that the total 
amount of sugar produced in Queensland for the 
season would closely approximate 763,000 tons of 
94 n.t., which compares with 891,422 tons in 1939, 
776,810 tons in 1938, and 762,794 tons in 1937. The 
New South Wales output is estimated at 46,000 tons. 
At the outset of the year a crop was envisaged not 
greatly inferior to tliat of 1939, but as the year 
advanced unfavourable conditions intervened to 
render that hope impracticable. In the north an 
unusually prolonged wet season retarded the crop 
growth, particularly on low-lying lands. In the 
(‘entral districts the wet season was of shorter 
duration, but subsequent spells of dry weather 
slowed up the rate of cane growth to some extent. 
In most of the southern districts the crops, other 
fiian those on irrigated areas, were seriously affected 
l>y abnormally dry weather which prevailed in all 
months save two. In these circumstances the outjjut 
actually achieved cannot be regarded as an unsatis- 
factory result. 

When the war broke out in 1939 and the British 
Ministry of Food made arrangements to purchase all 
the available sugar surpluses from the Dominions 
and Colonies, the whole of the Queensland export 
surplus from the record production of that year 
tound a market and netted £2-3-3 more per ton 
than the export of 1938. In all, Australia exported 
that season 544,693 tons, which compares with the 
probable 412,000 tons it would have been allowed 
binder the International Sugar Agreement. A some- 


what similar arrangement was concluded in respect 
of the 1940 export surplus, with a further addition 
to the base price ; though, with a production lower 
by some 128,000 tons, a proportionately lesser export 
was to bo oxiv.cted. But much of that export was, 
at the end of December, still awaiting shipment. 
Freight ratt*s and other costs had increased during 
the year and would doubtless make a substantial 
offset against the increased price receivable. It was 
thought, however, that the export surplus from the 
1940 production liad a uasoiiuble security of finding 
a market. 

But, while the export conditions of the past two 
years have certainly shaped themselves most advan- 
tageously for Australian producers, it does not look 
as though such conditions will necessarily continue. 
Shortly after our contemporary made its comments, 
Lord Woolton, the Minister of Food in England, 
was reported as saying that shipping was so urgently 
needed for carrying munitions and suiiplying the 
lines of communication for the African aimics that 
certain loss essentiel foods would have to be ruled 
out for the time being, and he thought that inter alia 
the requirement of Australian sugar would probably 
have to be reduced. He added that only stern 
necessity made us at Homo demand such sacrifice 
from the Dominions whoso good will we wanted 
to keep. 

As it is, the Australian sugar industry has already 
grasped the contingent possibility that their 1941 
sugar crop may not find a market on the extensive 
scale of the past two yeai's. But the task of making 
the necessary adjustment is not easily accomplished 
and will need careful administration. There is great 
need for some mechanism which will enable the 
industry to meet whatever export conditions may 
arise, without imposing greater burdens on one 
section of the growers than on another. A complete 
system of farm peaks, as provided for in the 
Regulation of Sugar Cane Prices Acts, operating in 
conjunction with the existing system of mill peaks, 
seems the only mechanism available to meet the 
situation, and it remains to be seen whether it will 
go far enough to adjust the situation that is bound 
to arise in the next few months. Anyhow, as our 
contemporary points out, Australia is not the only 
country threatened with unsaleable surpluses in the 
present war-ridden world ; both Cuba and India are 
in a like position. The difficulty in each case is to 
practise curtailment without inflicting injury and 
distress on the workers in the fields. The Cuban 
position has been lightened by the financing of a 
loan which will cover some 400,000 tons of sugar 
this season. Will the Australian Government, we 
wonder, be induced to aid retrenchment in like 
fashion ? There do not lack plans for experimenta- 
tion in that Dominion to establish alternative uses 
of sugar, but time is a factor and any results achieved 
will only come to fruition in later years. 
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Studies in Nitrogen Nutrition* 


In 1936 U. K. Das and A. H. Coenelison pub- 
lished a report on certain preliminary investigations 
into the effect of nitrogen on the yield and quality 
of juice of the sugar cane.^ These investigations 
have been continued by the latter officer of the 
Hawaiian Planters* Association research staff and 
H. F. CooPEB and are recorded in a recent paper.* 

The danger of a reduction of the quality of the 
juice as the result of excessive dressing with nitro- 
genous fertilizer is well known and the phenomenon 
is sometimes referred to as delayed naaturity. The 
series of investigations here summarized is an attempt 
to discover the fundamental, underlying causes. The 
methods employed and the voluminous records 
collected are not given in detail and the results are 
disc^ussed from the angle of their bearing on practical 
problems. The determlhAtions themselves are derived 
from plots which, in addition to a basic dressing of 
200 lbs. of potash and phosphate per acre, received 
respectively 1, 100, 200 and 400 lbs. nitrogen per 
acre. Irrigation was uniformly in bi-weekly doses 
of 2 in. per acre, or such as, with the rainfall, made 
the combined equivalent of 16 in. i>er month. Each 
plot consisted of 20 lines, 5 ft. intervals and 20 ft. 
length, giving initially 66 primary or “first order” 
stalks per line. Harvesting by single lines commenced 
at two months and continued at two monthly intervals 
over the 24-month period, and the canes sectioned 
according to age, the four months* section being that 
formed during the first four months, the eight months* 
section formed during the second four months, and 
the second year’s growth divided into mature “dry 
leaf** cane, “green leaf” cane and “non-millable top.” 

The first results given concern growth in length. 
T|iese show the natural high correlation with tempera- 
t\ire, but they also show a definite increase in length 
of stalk resulting from the higher nitrogen treatments, 
though, once an optimum amount is reached, 
additional amoimts give no great increase. When, 
however, the average mean (day and night) tempera- 
ture attains gi’owth rate is independent of the 

nitrogenous fertilizer treatment. There is no direct 
correlation between such stalk elongation and cane 
weight, for the stalks on excessive nitrogen are 
lighter. 

The 66 first order stalks make up 70 per cent, of 
the cane harvested. The remaining 30 per cent, is 
derived from secondaries arising in the faU some four 
months after the primaries. Later secondaries, 
arising in the second season, do not mature, though 
there appears to be a varietal difference in this 
matter. Death of stalks is considerable in the higher 
nitrogen plots ; the causes are, no doubt, various 
and not readily determined, but they are attributed 
in general terms as being the result of the plant 
having lived a little too fast in youth. 


An interesting observation is the fact that there is 
a definite top-to -stalk ratio behaviour for the three 
periods; first year with a rapidly decreasing ratio, 
the winter period with a less rapid decrease and the 
period to the end of the crop with a constant ratio 
of 12 to 16 per cent., and that these are independent 
of fertilizer treatment though there is a varietal 
effect. Nitrogen applications, therefore, inasmuch 
as they result in increased leaf weight, must form 
more sugars which are used in building more tissues* 
This leads to the conclusion that the maximum 
efficiency from a unit of nitrogen is obtained from 
early dressing against which must be placed the 
increcusod loss from disease. 

The well known effect of excessive nitrogen 
resulting in poor juice is resolved into the problem 
of water, sugar and ash relationships. Excessive 
nitrogen is shown to lead to a proportional increase 
in the water content of the tissue formed under that 
set of conditions, and these effects are never entirely 
eliminated with age. On crushing, the water 
extracted is proportionately greater anfi, conse- 
quently, the extracted juice is not a measure of the 
true water content. Further, this additional water 
carries with it impurities. Actually, the per cent, of 
salts in the cane is reduced with high nitrogen, 
calcium alone, with a capacity for causing cellulose 
to swell and absorb water, showing an increase. 
With age, these effects remain, and the tissues formed 
under high nitrogen are more or less permanently 
impaired for sugar storage. 

The analysis of the sucrose content of the canes 
at the different stages leads to a somewhat involved, 
because not fully pi’oved, argument. The outstanding 
fact is that cane tissue formed under the stimulus 
of excessive nitrogen is not able to carry as much 
sucrose per unit volume of juice as cane lacking this 
nitrogenous stimulus. Some of the relevant deter- 
minations indicate that the efficiency of cane which 
is not nitrogen-starved (that is, the capacity of a 
given weight of green leaves to produce etcn^d 
sucrose) is, age for age, identical for all nitrogenous 
treatments when the nitrogen is applied early. The 
inference drawn from this fact is that the diffemitial 
seasonal concentrations of sucrose in the juice and in 
the total dry wei^Jit ore due to differential utilization 
in the cells. Photosynthesis of sugar is not a« 
critically affected by temi>erature as are growth and 
respiration, and the consumption of sugar in the 
formation of cellulose, lignin and so on under the 
conditions of high temperature and nitrogen supply 
leaves little for storage in the older cells. The 
reducing sugars and the organic acids are heaee 
regarded as fragn^ts of sucrose in the process of 
buuning. Glucose (more correctly reducing sugars) 
af^ear^ in the earlier work to be inversely r^t^ 


1 2,SJ., im, p. 270^ 2 SauMiian PUinierft* Hseord 1040, 44 , p. 273. 
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to sucrose content. The present work has led to a 
somewhat different conception of the r61e of glucose. 
In corresponding tissues, decreases in sucrose are 
never balanced by increases of glucose and, since 
decreases in sucrose are generally similar throughout 
the entire plant, it is probable that consumption of 
sucrose is respiratory and localized rather than of a 
nature involving translocation. Respiratory activity 
occurs mainly in the nitrogenous materials of the 
cell and the increase in these materials which results 
from nitrogenous dressings, therefore, increases 
respiration. In all this there is a differential varietal 
response. 

On cell wall substances satisfactory evidence was 
obtained only in the case of the uronic acids, pectin, 
proto-pectin and pectic acid, which latter occurs as 
riietallic salts. Percentages of these are high in 
young cane but decrease with age ; nitrogen treat- 
ment having no effect. These age differences appear 
to be due to increases in other cell wall materials 
rather than to any variation of the materials them- 
selves except, possibly, at a very late stage in the 
life of the plant. It may be that the calcium salts 
of i:»ectic acid influence the water content of these 
oaue tissues. 

Concerning nitrogexr itself, the determinations 
include total nitrogen and what are (not quite strictly) 
termed amino acids — the soluble nitrogen fractions 
giving the Van Slyke amino acid reaction in the 
Cuba mill expressed juice. The two determinations 
form generally parallel series, except that the alpha 
amino acids in the top juices are, in summer, lower 
in the top sections and greater in the lower parts 
of the stalk. 

As might reasonably be expected, total nitrogen 
in the plant bears a rough proportion to the treat- 
ment and there is a heavy uptake immediately after 
the application, the foliar and adjacent tissues 
•showing the greatest response. At the basal end of 
the stalk there is a steady diminution with age until, 
below the lowest green leaf, a percentage of 0*10 on 
dry matter is reached. The same applies to a lesser 
degieo above that leaf but the percentage is higher 
than in the basal end. Certain seasonal trends are 
decipherable but these are dominated by the age 
trends ; they are, a low summer and high winter 
content. There is, too, evidence of a localization of 
the nitrogenous material in the nodal tissues immedi- 
ately under the axillary buds and root primordia 
and, to a lesser extent, in the protoplasm of the 
storage cells. With age these nodal concentrations 
diminish at a more rapid rate than do those of the 
iutemode and they appear to be loci for storage. 
It is from these, but not only these, areas that 
nitrogenous material is translocated to the apical 
portion which occupies a preferential position as 
regards water and nutrient supply. There is here 
o^n indication of the value, from the practical aspect, 
Qf the leaf -punch method as an indicator of maturity 


as also of incipient nitrogen starvation in the’’©arlier 
stages of growth. 

In the same issue of the Record} appears a paper 
by R. J. Bobdbn dealing with the nitrogen-potash- 
simlight relationships as they affect the cane plant. 
This, again, records an extension of previous work 
in which no significant interaction between simlight 
and nitrogen was found. The design of the experi- 
ment involved replicated Mitscherlich pots with three 
levels of nitrogen, average, high and excessive, and 
two levels of potash, average and extra, forming 12 
treatments in all. For the first five months following 
planting at the end of December, all pots received 
adequate amounts of nitrogen and potash and were 
placed in full sunlight ; subsequently the differexrtial 
treatment was commenced by leaving one series in 
full sunlight and shading the second series from noon 
onwards daily. From the same date the differential 
dressings were : for nitrogen, 2*5, 5 and 10 grms. 
average, high and excessive respectively ; and for 
potasli, 2*5 and 10 grms. average and high. Har- 
vesting took place at 12 months. 

In no case was any significant gain in yield obtained 
as the result of the various dressings and the require- 
ments of the crop for both elements appear to have 
been satisfied in all oases. The effect of nitrogen in 
lowering the quality of the juice was, however, very 
marked, the purity dropping from 89*0 in the case 
of average N, through 84-6 for high N to 79*7 for 
excessive N. Potash showed the i*everse, though not 
very significant response, purity rising from 84*0 
to '84-9.‘ 

Sunlight effect dominates the results leaduig both 
to higher yields and better juice quality from full 
simlight. The actual figures for yield (average of 
the 24 pots) were, for full simlight 6*04 lbs., for 
decreased sunlight 3*85 lbs. and for pmity 88*7 and 
80*2 respectively. Tlie respective total weights of 
dry matter were 1125 and 798 grms. for full and 
decreased sunlight, witli the respective figures for 
]) 0 rcentage nitrogen in the juice 0*065 and 0*131. 
With sunlight the limiting factor, the plants con- 
tained (H)nsiderably larger amounts of non -assimilated 
nitrogen. 

It is in the interactions between sunlight and the 
various dressings that tlie interest lies. "While, under 
full sunlight, increased yields were obtained from 
high nitrogen without effect on quality of the juice, 
decreased sunlight not only did not result in higher 
yields but lowered the quality of the juice. Increased 
nitrogen only adversely affected juice quality in full 
sunlight when in excess but, in decreased sunlight, 
this effect was progressive. With regard to potash, 
the only effect of additional dressings was to increase 
the percentage of nitrogen in the juice in decreased 
sunlight. There appeared, too, to be an interaction 
between potash and nitrogen, in that potash reduced 
the deleterious effect of high nitrogen. 

H. M. L. 


1 EimaUm. Pbmters* Record, 44 . 1040. p. 237. 
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Agricultural Progress in Antigua and St. Kitts. 


In the past twenty years a revolution has taken 
place in the agriculture of the West Indies in which 
cultivation of the sugar cane plays so important a 
part. In this, as in other crops, the rule of thumb 
methods formerly applied have gradually been re- 
placed by methods based on technical study of the 
underlying problems. With the establishment of the 
Imperial College of Troj)ical Agriculture in Trinidad 
a host of associated bodies arose around it as a 
nucleus in true accord with the British love of com- 
plexity of organization. Contact with the other 
British Islands is maintained through the Com- 
missioner for Agriculture, a post held originally by 
the Principal of the College, who now, however, 
serves on the various advisory committees. Under 
these advisory committees the experimental work is 
conducted by the officers of the Agricultural Depart- 
ments of the different Islands or, as in the case of 
sugar cane breeding, at a special station, the British 
West Indies Sugar Cane Breeding Station in Bar- 
bados. Early in the last decade a Sugar Cane 
Investigation Coimnittee was established imder the 
auspices of which field exi>eriinontR were inaugurated 
in various Islands and reviews of the work in Antigua 
and St. Kitts from their commencement in 1933 to 
the present time have recently appeared.^ The plan 
of these experiments is the work of P. E. Tubnbr 
who, for several years previously, had evolved a 
comprehensive scheme on parallel lines in Trinidad. 
These reviews summarize the conclusions so far 
attained, the details of the experiments on which 
these results are given in a series of documents 
published elsewhere. 

Antigua. 

Much of the land on which sugar cane is grown in 
Antigua is characterized by an impermeable clay 
subsoil, the remaining land having a permeable marl 
subsoil. In the cultivation of the former, drainage 
plays an important part and it was in this respect 
that the somewhat jiriinitive methods practised 
before the institution of the present work were 
defective. There was no systematic arrangement of 
the drains ; ploughing was often carried out too late 
and ran across the drains ; when these were relaid, 
the earth was placed on the edge thus forming a 
hollow bed from which drainage was poor. Root 
development under such circumstances could not be 
vigorous. Superimposed on the harmful effect of 
waterlogging at one season was injury to the ill- 
rooted plant from drought in the dry season. Slow 
response to rain and pi^valence of root disease 
characterized cane growth. 

Preliminary attention was, therefore, paid to 
drainage. Systematic siting of the drains at 26 ft. 
or^ as was later found to be adequate, 30 ft. was 


introduced, the intervening beds were cambered and 
ploughing to a depth of 12 to 14 in. conducted along 
the length of these. The drains which, as a first 
approximation, are cut some six inches below the 
depth of the plough, are, thus, permanent structures 
not disturbed by cultivation. These remarks apply 
only to lands with clay subsoils ; where marl subsoils 
occur it is doubtful if ploughing even has any advan- 
tage other than as destroying weeds. 

Coincident with the above it has been found 
advantageous to furrow along, instead of across the 
bed, thus replacing hand by implement work. Again 
as a first approximation, six furrows form one bed. 
Breaking the banks, that is, returning the earth to 
the furrows in stages at 6 to 10 weeks after planting 
has been found essential for maximum yields and 
replaced the older practice of not earthing up. In 
the case of ratoons, tillage has been found unbene- 
ffcial when following the newer practices. Mulching, 
if it is to be of benefit, must be timed before the 
advent of the dry season and, even so, must be 
associated with a satisfactory manurial operation. 

Concurrent varietal trials have led to a* marked 
change in the varietal situation. From occupying 
14 and 0 per cent, of the cultivated ar6>a respectively 
in 1934, Ba 11669 and B 2936 now occTipy 48 and 
26*7 per cent, while BH 10(12) and B 147 have 
dropped from 37 and 36 per cent, to 10 and 0*8 per 
cent, respectively. 

No serious difficulty occurs in germination under 
the newer system but this is stimulated by soaking 
the sets for 48 hours in saturated lime water and 
using sets from land generously dressed with water- 
soluble nitrogen and phosphate or pen manure. 
Contrary to the general jjractice, under which only 
one half or two thirds of the crop was planted before 
the end of the year, November has been showm to be 
the most favourable time for planting and the prac- 
tice has been adopted on some 90 per cent, of the area. 

In 1932, just before these experiments were 
initiated, pen manure alone was used in rates up 
to 40 tons per acre. It has now been shown that 
pen manure, to give its optimum result, should be 
applied in dressings of 12 to 16 tons per acre and 
must be given ample time to decompose. Even so, 
its effect will vary with the season. Against its use 
are the facts that the economic head of stock does 
not yield an adequate amount, and that it is not 
economic to maintain a head of stock for the mere 
purpose of supplyimg pen manure. 

Attention is, therefore, directed to artificials. On 
calcareous soils sulphate of ammonia alone is unreli- 
able imless accompanied by water soluble phosphate 
and even on non-calcareous soils such phosphate ie 
found advisable. The advantage of pen mantire 
appears to lie in the readily available phosphate and 


1 Trcpicai Agric., 1940, 17, pp. 208 and 220, 
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nitrogen content. Sulphate of ammonia and phos- 
phate, if superimposed on pen manure, may negative 
the benefit of the latter and are alone capable of 
giving as large or larger gains in yield. The general 
jxractice recommended is to distribute the available 
pen manure over the entire area of plant cane 
and add a dressing of 2 cwts. sulphate of ammonia 
and 2 cwts. superphosphate or the equivalent 
of ammonium phosi)hate and, for ratoons, thi.s 
inorganic dressing. Filter -press mud can advantage- 
ously be used in place of pen manure. Here a 
time factor is of importance owing to the concen- 
tration of readily available calcium ; the inorganic 
fertilizer must be applied eai'ly, within a month of 
])lanting, perhaps eveti earlier. The above recom- 
mendations for the dressing for ratoons is i)rovisional 
only and more information is required. The extent 
t(» which these practices arc being adopted in general 
practice is indicated by the amount of phosphate 
(P2O5) imported which has risen from nil in 1932 to 
59* fi tons in 1939 while that of nitrogen (N) from 
67*9 to 93*6 tons between 1936 and 1939. It will 
be of interest to see whether any cumulative effetd 
becomes apparent from this extended use of artificials. 

Wliere the complete scihedule based on these 
findings has been adopted, advantages additional 
to that of yield have resulted. The cost of planting 
IS diminished and longer ratooning becomes practi- 
cable, It is probable, in fact, that much of tlie 
abandoned cane lands could be profitably brought 
back into cultivation. Owing to the very variable 
rainfall, yields necessarily fliuttuate widely from year 
to year and it is possible to measure the trend of 
effective change resulting from these changes ot 
practice over a considerable period. In the present 
case the adoption of the newer practices is still not 
universal but a rough idea is given by a comparison 
between the average estate yield for the two periods 
1925-32 and 1933-40. These are, re.spoctively, 14-7 
and 18*4 tons cane x>«r acre ; an increase of 3-7 tons 
or some 26 per cent. 

St. Kitts. 

The summary of the investigations in St. Kitts 
follows the same lines. St. Kitts is a smaller island 
than Antigua and more mountainous, lacking the 
cfiral formations of the latter. This is reflected in the 
cultivated areas which, in the absence of any exten- 
sive plains, cover the slopes. From the agricultural 
point of view, they fall into three groups, lower, 
middle and upper lands. The first of these are, in 
general, deep and fertile lying as they do at the foot 
of the glacis. The last are of variable depth, severely 
depleted by erosion and, consequently, less fertile. 
The middle lands have intermediate characteristics. 
All soils are easy to work; though the upper and 
some areas of the middle lands tend to become 
compact, drains are nowhere necessary. Cutting 
across these soil types is a variable rainfall, usually 
abundant to the upper lands and, generally, ample 


except in certain tracts of the middle lands where 
moisture becomes definitely the limiting factor. 

Ploughing has not, in the past, been practised 
and tlie general conclusion is that there is nothing 
to be gained from the operation. On the deep soils 
no benefit has been found ; on shallow soils of the 
iipjier lands, while it may aid root penetration, it 
may also leail to serious erosion. Furrowing only is 
practised, by hand on tht^ steeper slopes and by 
<;attle-di*awn im])lemonts in the more accessible areas, 
new furrows being made between the previous rows. 
Previously little attention was paid to the direction 
of the furrows and erosion was partially controlled 
V>y cross-barring the furrows. The intniduction of 
contour furrowing, which is becoming generally 
adopted, removes the need for cross-barring. Chisel- 
ling the bottoms of the furrows is recommended but 
reijuires to bo timed. Depending for success on a 
shattering, rather than a cutting effect, it is best 
done in the dry season. In the shallow soils deep 
furrowing is recommended prior to chiselling and at 
a time when tht^so furrows will liccomo jiartially filled 
with weathered soil. Intenuiltiu’e after planting has 
not proved beneficial on deep soils and, in dry seasons, 
may jirovt' liarmful ; on compacted lands it is of 
advantage. Breaking the banks is not essential. 

The oklor customaiy ])rocedure wa.s to range the 
trash on alternat(‘ stnjis b(*tween the rows and to 
cultivate the strips left bare, sometimes transferring 
the trash and cultivating the newly exposed strip. 
In no case has benefit been found from such a prac- 
tice and it has been found adecjiiate merely to i*emove 
the trash from the immediate vicinity of the stool to 
prevent smothering. In the dry areas, particularly 
in dry years, mulching both with trasli and bagasse 
has given rise to large increases of yield. Mulch 
deeper than 3 in. bagasse and 6 in. trash is harmful 
as absorbing in itself any light ram. Delivered as it 
IS in the form of ctunjiressed bales, bagasse offers 
an economic problem in th(» best means to spread 
it evenly. Mulching is not likely to become an 
economic proposition in wet areas. 

As in Antigua, tlie varietal position has undergone 
a marketl change in recent years. In 1933 the two 
standard varieties were BH 10 (12) and SC 12/4 ; 
the former on the drier low lands, the latter on the 
up|>er, middle and wetter low lands. The former 
has been completely replaced by B 2935 which has 
also largely rojilaced BH 10 (12) on the wetter low 
lands, and on the di-ier middle and upper lands. 
In 1937 B 2935 occupied only 3*3 per cent, of the 
cultivated area whereas, in 1940, it occupied 47*8 
per cent. A still newer variety, B 3439, has already 
been proved superior to B 2936 for late reaping on 
the drier low lands and shows promise on the wetter 
low lands and the drier middle and upper lands. 

Here again, time of planting has been found to 
have a material effect on the resultant crop. Maxi- 
mum yields result when planting is undertaken in 
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late August or early September on the upper lands 
and at progressively later dates downwards, with the 
drier low lands about mid October to December. 
Where the young cane makes rapid early growth, a 
process known as forcing back may be adopted. In 
this, cane is planted a few weeks before reaping and 
the cane reaped in one, instead of two years. Under 
this process, the soil remains uncropped for a few 
weeks instead of many months and loss of organic 
matter is reduced. 

On the upper and wetter middle lands germina- 
tion is poor if planting takes place after the end of 
October, probably because the planting material is 
over-mature. On the lower lands, provided late 
planting is avoided, germination is excellent. The 
optimum spacing distances have been found to be 
4*5 ft. X 4 ft. in the drier, and 4*6 ft. X 3 ft. in the 
wetter areas. 

Liming on the middle and upper lands, which are 
acidic as opposed to the neutral lower lands, has 
given an immediate and residual paying return with 
an optimum economic dressing of half the lime 
requirement, and a field to field survey of lime 
requirement has been instituted. That a practical 
response is being made to this finding is shown by 
the imports of crushed limestone which have risen 
from nil in 1936 to 670 tons in 1939. 

Pen manure, supplemented by fish manure, at the 
rate of 20 to 30 tons per acre is the common practice 
on the lower lands but, on account of their inaccessi- 
bility, the upper and middle lands are rarely dressed. 
On these porous soils decomposition is rapid and 
full prior decomposition is not necessary. The evi- 
dence shows, however, that such organic manures 
are not essential, being replaceable on the dry lands 
by a 'complete inorganic fertilizer with a mulch of 
bagasse. Gains from molasses have given small but 
uneconomic gains. 

As the result of a large number of experiments 
between 1933 and 1940, conclusions have been 
arrived at concerning the optimum both in amount 
and in time of application of dressings of inorganic 
fertilizers. In the case of nitrogen both early and 
late applications are necessary. On the drier lower 
lands 1 cwt. sulphate of ammonia early and 2 cwt. 
late are advised ; for the drier middle and upper 
lands, 2 cwts. early and 2 cwts. late and for the 
wetter lands of all classes . 2 to 3 cwts. early and 
2 to 3 cwts. late. For ratoons, 3 cwts. applied 
immediately after reaping is recommended. 

Paying responses to potash occur over a wide 
) area but the economic dressing is linked with rainfall, 
the requirement for a given value for exchangeable 
potash being greater in a wet year. Unfortunately 
pre-knowledge of the nature of the season is not 
obtainable and an approximation to the optimum 
dressing only can be recommended. These dressings 
are, over 130 p.p.m. exchangeable potash in a wet. 


and over 100 p.p.m. in a dry season, nil ; 130 to 100 
and 100 to 80 p.p.m. respectively 1 cwt. potash as 
muriate ; 100 to 70 and 80 to 60 p.p.m., 1*5 cwts, ; 
under 70 and under 60 p.p.m., 2 cwts. or more. For 
ratoons a dressing of two thirds of the above in the 
absence of pen manure and, for later ratoons even 
after pen manure. Field to field surveys are under 
way and the extent of the adoption of the recom- 
mendations is indicated by the imports of muriate 
which have risen from nil in 1932 to 201 tons in 1939. 

Phosphate in the form of superphosphate has been 
found to give an economic return on lands not pen 
manured and a dressing of about 1 cwt. per acre is 
recommended for such lands, applied with the early 
dressing of nitrogen and potash. After such a dress- 
ing to plant canes none need be given to ratoons. 
Here, again, the extent of the adoption of the 
recommendations is given by the imports of super- 
phosphate which have risen from nil in 1932 to 
201 tons in 1939. 

The changes which the adoption of the recom- 
mendations arising out of this work has efiected 
between 1933 and the present time, are varied. 
There has been an increase in the acreage from some 
7,700 to 9,700 acres, approximately a 25 per cent, 
increase. This arises from two sources. Some of 
the less intrinsically fertile upper lands, previously 
uneconomic, have been brought under cultivation. 
Again, some of the shallow soils yielded only a 
payable crop of plant canes and required a period 
of rest under pigeon pea. These are now largely 
under continuous cane with ratoon crops in addition 
to plant canes. Ratoons or a larger number of ratoon 
crops are also obtainable on the wetter lower lands 
and on the deeper and more fertile soils. 

Owing to the variable rainfall, to the brevity of 
the period and the present partial adoption of the 
recommendations, it is difficult to obtain a clear 
measure of the benefits derived as a whole by the 
island. Certain figures are given, however, which 
indicate that these are considerable. Comparison 
between the two years 1931 and 1936, both dry years, 
show an increase of island yield of cane from approxi- 
mately 100 to 200 thousand tons with the respective 
yields per acre 16*1 and 23*7 tons. In 1932 and 1939, 
years of medium rainfall, the island output figures 
rose from 164 to 262 thousand tons and the yield 
per eicre from 26*13 to 27*16 tons. In the wet years 
1934 and 1937 these figures rose respectively from 
some 200 to 256 thousand tons and from 26*23 to 
28*41 tons. Part of the island increase of production 
is due to extension of the cultivated area. Such ex- 
tension, howeW, has been obtained by the inclusion 
of less fertile areas and it is in spite of this fact, 
with its natural tendency to reduce the average yield, 
that an increased average yield per acre has been 
obtained. 

H*M.L, 
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Economizers vs* Air-Heaters*^ 

By G. H. JENKINS. 


Since our tests on furnace investigations® led to 
certain conclusions regarding the relative merits of 
air-heaters and economizers which are contrary to 
some accepted ideas a discussion on the subject 
should be of interest. Air-heaters and economizers 
have been discussed with reference to sugar mill 
practice by von Pritzblwitz van dbb Hobst and a 
Queensland Committee, with conclusions favouring 
the former, the principal reasons given by the Com- 
mittee being : — 

(a) With feed water at 200 to 220°F., and the 
usual boiler pressures used in sugar mills, the gain in 
heat offered by an economizer with the permissible 
rise in water temj>erature is relatively small, whereas, 
with an air-heater, the heat recoverable may be 
considerably higher, being limited mainly by the 
heated air temperature and the permissible furnace 
temperature. Von Pbitzelwitz estimates the inaxi- 
mmn saving for typical sugar mill conditions as 
7 per cent, of the fuel with economizers and 13 per 
cent, with air -heaters — the latter figure being based 
on a heated air temperature of 180°C. (SSO^'F.). 

(b) As a further consequence of the high initial 
feed water temperature, the available temporatui*e 
difference between gas and water is much less than 
that between the gas and air at atmospheric tem- 
jiorature, hence a large economizer heating surface 
is required for a given heat recovery. 

(c) Since the economizer works at full boiler 
pressure and the air -heater practically at atmospheric 
pressure, the cost per unit heating surface is higher in 
the former case. This combined with the greater 
heating surface (see (b) ) involves a considerably 
higher initial cost for a given heat recovery with an 
economizer. 

(d) With pre-heated air, some improvement in 
combustion efficiency is obtainable, which is especially 
valuable with a wet fuel such as bagasse. 

As a result of such published statements, it has 
generally been accepted in Queensland that the 
oconomizer was npt worthy of serious consideration 
in competition with the air-heater, but some further 
factors are involved, which appreciably modify the 
conclusions quoted. They will now be discussed. 

The reasoning given under (a) deals with the question 
of the maximum heat recovery possible. In practice, 
however, this question is usually of minor importance 
compared with that of the maximum economic heat 
recovery which is governed by considerations (b) and 
(<5). Especially is this the case in sugar mills where, 
nutil someone takes the trouble to develop an 
economic outlet for surplus bagasse, the desired gain 
in efficiency of boiler plant is strictly limited. Dis- 
cussion of the question of maximum possible beat 


rocoveiy will therefore be given later as not being 
of immediate importance. 

Cost of Heating Surface. — The heat recovery 
economically obtainable depends mainly on the cost 
of the heating surface, which in turn is governed by 
the area required, and the cost per miit area. The 
heating surface for u given heat recovery depends 
not on the initial temperature difference as cited in 
(6), but on the average temperature difference between 
the two fluids concerneil. The heat transfer coefficient 
is also of jirime importance. Considering the latter 
first, heat transfer coefficients from metal siu'face to a 
liquid arc far greater than those from metal to a 
gas. Hence the overall coefficient of heat transfer 
from gas to water, through a metal surface, will be 
of the order of twice that from gas to air, if gas 
velocities are similar in both cases. This conclusion 
is confirmed by the figures from the Bingera tests 
(.see Table) giving high heat transfer coefficients 
compared with those for air-heaters in previous 
tests. This factor therefore iavours the ccumomiz(*r 
and partially offsets tlm disadvantages of low initial 
temtieraturo difference. 



The effective tem])erature difference lietweeii gas 
and air or water is the logaritlimic mean of the 
temperature differences at inlet and outlet. The 
value of this depends, not only on the initial 
temperatures of gas and water (or air) but on the 
tomporatiue rise of the latter relative to the tempera- 
ature fall of the gas. For average conditions with 
an air-heater, the temperature rise of the air is about 
1*6° for 1° fall in gas temperature, while the corres- 
ponding figure for water m an economizer is about 
0*6.° Therefore, assuming counter current flow in 
either case, which is approximately true for most 
designs, the temperature difference in the air -heater 
will decrease considerably from air inlet to air outlet, 
while in an economizer, the temperature diffi^rcnco 
between gas and water will iruirease as the water 
passes through the economizer. 


I Part of Teehnicifi ifo. 4 O/1940 ; Bureau of Sugar Bxperlment Stations, Brisbane. 2 1941, pp. 62-54. 
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This is fhown in Fig. 1, based on actual tempera- 
tures from tests ; for simplicity it is assumed that the 
rates of temi)erature change are such as to give 
straight-line gi*aphs. Hence, compared with the air- 
heater, the average temperature difference in the case 
of the economizer is not as small as would api>ear 
from the jnitjal temperature of the wator. Where 
re -circulation of air is practised to avoid corrosion of 
the air-heater, the tf3mperatiiro difference in the latter 
is ftu’ther reduced somewhat, as shown by the dotted 
line in Fig. 1 (a). Where delayed combustion takes 
j>lace in the air-heater or economizer, the relative 
temp<3raturo rise of air or water will bo greater than 
the figures given above, but the foregoing reasoning 
is not affected thereby, except to accentuate the 
dimiiushing temiieraturo difference in the air-heater. 

The combined effect of heat transfer coefficient 
and average tem]3erature difference is shown in the 
total heat transmission per luiit heating surface. As 
seen in the table the figure for the economizer in 
Test 2 at Bmgera is greater than for any of the 
air-heater tests excejit those at Fairymead in 1930, 
where a small air-heater was operating at high flue 
gas temperatures, and cctnsequontly high temperatuie 
differences. It is thus clear that high total heat 
transmission rates can be obtained in an economizer 
with gas velocities which are well within the 
limits of i»ractical operation with nducod draught 
alone. With modern economizers with gilled tubes 
in staggered formation and arranged for better 
counter-cniTent flow and elimination of air leakage, 
this statement would doubtless apply even more 
forcibly. 

With the large variation, in the tests on air- 
heaters, of heating surface, gas temperatures, evapo- 
ration rates, and probably also in gas velocities, it 
is difficAilt to arrive at a precise comxrarison of the 
relative heating surfaces required for an air-heater 
and an economizer for a given heat recovery. The 
indications aw, liowover, that the economizer heat- 
ing surface would be no greater, and would probably 
be somewhat smaller, than the air-heat/er surface for 
the same duty. The relative initial costs, therefore, 
become mainly a matter of the cost per unit area of 


the respective heating surfaces, and will probably be 
somewhat higher for the economizer than for the 
air -heater. On the other hand, to afford e fair com- 
parison, the cost of forced draught fan and drive 
must be added to the cost of the air -heater proper. 

Heated Air and Water . — The beneficial effect of 
heated air on combustion efficiency is a definite point 
in favour of the air-heater, especially with wet fuels. 
The tests on the Bingera installation, however, show 
that even with a very low projiGrtion of excess air, 
combustion was almost complete with cold air ; and 
as stated elsewhere in this communication, it is 
possible that a slight alteration in combustion cham- 
ber tlesign would iinjirove the work to the extent 
of ensuring complete combustion. Thus it appears 
that with bagasse of less than 60 j)or cent, moisture, 
good combustion work may be obtained without air 
])re-heating. Where such is the case, the addition of 
an air pro-heater without due regard to design of 
furnace and combustion chamber may easily give 
rise to trouble with high furnace temperatures and 
excessive maintenance on brickwork. Thus the effect 
on combustion work may x)rc»vc a liability rather 
than an asset. 

Apart from the saving in sensible heat losfe in the 
flue gas, a secondary beneficial effe(‘t may also be 
obtained with an economizer, viz., improvement in 
heat transfer in the btiiler, with a consequent gain 
in the efficioiicy of the boiler itself. This has already 
been mentioned in discussing the flue gas tempera- 
tures for the Bingera tests, and is quite distinct 
from the increase in evaporation rate due to hotter 
feed water. The gain so obtained may be quite as 
important as the improved combustion efficieiKiy due 
to pro-hoated air. 

Corrosion. — Liability to corrosion has been 
suggested by the Queensland Committee as a point 
against the economizer. More recent ex|>erience in 
Queensland, however, indicates that air -heaters are 
susc^ejitible to serious corrosion even where consider- 
able re -circulation of hot air is jiractised. With an 
initial food w^^te^ temperature of 200 to 220°F., on 
the other hand, it is difficult to see bow any risk of 
corrosion can be incurred with an economizer, when 


Atr-Heateb and Economizer Data — Tests 1936-39. 


Hill and Boiler Unit : 

Heating surfaro of air heater or economizer \ . 


por cent. H.S. of boiler 


1 ' 

Teat No. 


Boiler evaporation, Ibs./sq. ft./hr 

Cas temp, leaving boiler 

Final gas temp. °F 

Temp, rise of air (or water) 

Ratio: - — ^ 7 — 

Tc mp. tall of gas 

Total heat transmission, B.T.XJ./sq. ft,/lir 

Heat transfer coefficient, B.T.TJ./sq. ft./hr./®F. . . 

Heat recovery per cent, gross c.v.J 


1 ^Fai 

irymead N 

0 . 6 — — 



— Pioneei^ 


t ^Bing 

era » 


66 * 



98 


80 


7 

8 

12 

2 

3 

4 

1 

2 

4 . 7 * 

4 . 7 * 

6 - 6 * 

6-9 

6-6 

4*9 

4-6 

6*0 

690 

690 

694 

600 

600 

482 

461 

672 

464 

464 

466 

369 

367 

366 

280 

377 

21 

21 

20 

20 

2-0 

2-0 

0-43 

0-48 

950 

1,040 

980 

610 

564 

672 

441 

697 

3-4 

38 

3-6 

3-4 

80 

3-6 

4-1 

3'3 

6-9 

7-6 

6*8 

6'3 

6-3 

7-6 

6-2 

6-0 


* Including water tubeti In furnace as part of boiler heating surface. f Using maker’s figures for heating surfaces In all oases. 

I Based on temperature of air leaving heater for air-heater twts, but on temperature of water entering boiler for Bingera unit, as 
measurement of temperature lea^dng eoonomiaer was not praotieable. 
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the dew point temperature of the flue gases will 
range from 140® to 166®F. for practical values of 
bagasse moisture and CO, content of flue gases. It is 
perhaps only fair to add that in cases of air-heater 
corrosion in Queensland, including that cited, the re- 
circulated air temperature had not been kept up to 
the dew point of the gases. According to Robey 
and Harlow this is the only sure method of avoiding 
corrosion. 

Cost Considerations . — It has been suggested that 
an air-heater will generally be easier and cheaper to 
install than an economizer. While this may well be 
true of the older tyi>e of vertical tube economizer as 
used at Bingera, the new tyjies with h(jrizontal gilled 
tubes, compactly arranged behind the boiler would 
probably be quite as simple to install as an air -heater. 

The initial cost of the economizer may bo some- 
wliat higher, but working costs will probably be 
lower due to lowei* maintenance on the economizer, 
and the absence of the forced draught fan and drive, 
with attendant power and maintenance costs. Hence 
it is possible that the economizer will show a lower 
total annual cost and offer a better propositori. The 
foregoing remarks are based mainly on a comparison 
of the plate typo of air-heater, with the familiar 
vertical tube type of economizer. Tubular air -heaters 
would probably show a higher cost for a given per- 
formance, but on the other hand, the rotary tyjie of 
air-heater offers certain advantages. The gilled tube 
economizer again appears attractive, but no data are 
available as to costs or operating results with bagasse 
fired boilers, for either of these less familiar types of 
equipment. 

Maximum Heat Recovery.- -With the development 
of economic uses for surjilus bagasse, it is probable 
that, in the future, the maximum heat recovery 
possible will be sought in bagasse-fired boiler installa- 
tions. In this case the <|uestion of maximum recovery 
may become of importance. The beat recoverable in 
an economizer is, of course, limited by the initial feed 
water temperature and the temy3erature to which the 
water may be heated without risk of boiling in the 
economizer. VoN Pritzelwitz recommends a safety 
margin of 40®C. between the water leaving the 
economizer and the boiler temperature. Eioenhuis 
HUggests 20°C. If tlie latter figure is taken in con- 
junction with the other figmes of von Pritzelwitz, 
the heat recoverable by an economizer, instead of 
his figure of 7 per cent., becomes 10 jier cent, of 
the fuel requirements for a boiler pressure of 8 kg. 
I>er sq. cm. (114 lb. per sq. in. gauge). With higher 
boiler pressures, the permissible temperature is natu- 
rally higher, enabling a greater heat recovery to be 
realised. 

Fig. 2, which is based on a “safety margin” of 
20®C. illustrates this graphically, and shows, for 
different boiler pressures, the permissible saving in 
heat in the eeonomizer. This saving is expressed as 
a percentage of the total heat to be given to the * 


original feed water to convert it to saturated st-eam 
at the boiler pressure, or as the j>ercentago saving in 
fuel for a given evaporation. It may be mentioned in 
passing that in the tests on the Bingera installation, 
the “safety margin” of temperature was considerably 
higher even than the figure suggested by von 
Pritzelwitz, indicating that a larger economizer 
and a gre^ater heat recovery would be technically 
practicable. The actual gain obtained in Test 2, with 
a boiler pressure of 208 lb. per sq. in. gauge, was 
about 10 por cent, on fuel (6 per cent, on calorific 
value) or equal to the maximum permissible for the 
conditions given by von Pritzelwitz. 



Fig. 2. 

With the air-hoater, the heat re(!OWry jiracticablc 
is limited mainly by the allowable heated air and 
furnace temperatures ; and the figures of the 1938 
tests at Kalamia, with a heated air temperature close 
to that postulated by von Pritzelwitz show a saving 
in fuel very close to that calculated by him. Whth 
suitable furnace design, however, there is ]iractically 
no limit to the permissible air tem])eraturo. In this 
connexion it is of interest to mention the recent 
trend of power ]»lant ])ractice where, partly on 
account of the high feed water temperatures obtained 
by bleeding vapour from the turbines, air-heaters 
have, to a great extent, jiroved more attractive than 
eiMinomizers. 

Concurrently with the use of jire-heated air, watin - 
cooled furnace walls have been adopted to avoid the 
excessively high furnace temperatures and high main- 
tenance of refractories which would be incurred with 
furnaces of earlier designs if used to burn black coal 
with pre-heated air. The author considers that a 
similar development, coiqiled with the use of highly 
pre-heated air, may well take place in the future 
with bagasse-fired boilers. 

In practice, the heat recovery obtainable with an 
air pre-heater is also limited by the average tem- 
perature difference between gas and air ; and as 
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already stated, this is influenced by the ratio of rise 
ill air temperature to fall in gas temperature. If high 
recovery is attempted with a moderate initial gas 
temperature, the temperature difference between gas 
and air at the hot or air outlet end of the heater 
will become too low for a practical rate of heat 
transfer. This effect, which has been fully discussed 
by Robey and Hablow in connexion with coal-flred 
boilers, would be much more marked with bagasse, 
whore on account of the high moisture content of 
the flue gases, the ratio of temperature changes is 
about 1*6 comjjared with about 1’2 lor coal. 

The figures (piotod by von Pritzelwitz, inciden- 
tally, postulate a ratio of 1‘17 which is more 
applicable to coal than to bagasse. Robey and 


Hablow recommend the use of an economizer as 
well as an air-heater to permit of high heat recoveries 
with reasonable temperature differences and heating 
surfaces. The combination of economizer and air- 
heater is, in fact, a general feature of large and 
modern coal-burning plants, and may well be em- 
ployed in future bagasse-flred boilers wlxen the utmost 
efficiency is required, in which case the use of both 
imits, es{>ecia11y with large boilers, would not offer 
a serious complication. For immediate requirements 
of a moderate increase in efficiency with existing or 
conventional furnaces, it has already been suggested 
that the economizer may not only be a formidable 
rival to the air-heater but may even prove more 
economical. 


Agricultural and Technological Observations*' 

By Dr. C. A. BROWNE. 


Dr. Honio has asked that I give “a review of my 
ideas and work for the yoimger generation in the 
Java sugar industry.” A review of this kind must 
necessarily be based upon individual experiences. 
I hope, therefore, to be pardoned for the more or less 
reminiscent character of my observations with 
different sugar-producing crops of America. 

My first experience in sugar technology was gained 
some sixty years ago as a boy on a New England 
farm when during early March I boiled down the sap 
of ma}>lo trees in brass kettles to make maple syrup 
for use on the breakfast table as a sweetener for fried 
cakes. Maple syrup has been used for this purpose in 
America since early colonial times and it still ranks, 
l>ecauso of its attractive flavour, as the most desirable 
and highest-priced liqpid sweetening agent on the 
American market. If the syrup is still further con- 
centrated and then poured into moulds it hardens 
into cakes of Sugar which, because of its delightful 
aromatic flavour, finds a ready market as a 
confection. 

The high price of genuine maple products has led 
to their frequent adulteration. The volume of the 
lead precipitate has been used to diflerentiate 
bofweon pure maple products and those adulterated 
with sucrose, but unfortunately this test is not always 
reliable. Certain musc^ovado and mat sugars, which 
contain the natural acids, etc., of the cane juice, 
give a volume of lead precijatate closely agreeing 
with the value found for pure maple sugar and 
syrup. An analysis of the a«h and a determination 
of the ratio of water-insoluble to the water-soluble 
€ish is often of value in detecting this form of 
adulteration.® 


Researches conducted by Nelson, of the U.S. 
Bureau of Chemistry and Soils (with -^hioh the 
author has been connected during tlie past 17 years) 
afford several indicia of identification. The organic 
acids of maple syrup® were found to consist of 1 -malic, 
citric, formic, acetic, fumaric and succinic acids. The 
granular deposit of maple sugar “sand” (the organic 
calcium salts which form in the evaporating kettle 
during the concentration) was foxmd by Nelson® to 
contain, in addition to all the above acids, traces of 
1-tartaric and tricarballylic acids; aconitic acid, the 
predominant organic acid of cane juice, is not present 
in maple products. Nelson’s investigation of the 
characteristic flavour of maple syi’up showed that it 
depended largely on an unstable phenolic constituent 
which is associated with a crystalline aldehyde (m.p. 
74 to 76®), similar in odour and properties to vanillin. 

The sucrose of maple sap is a hydi’olytic product 
that is formed in early spring from the starch that is 
deposited in the trunk of the tree as a reserve carbo- 
hydrate before the approach of winter. In the early 
spring of 1907, the writer attempted to isolate the 
enzyme that is responsible for this transformation 
but was unsuccessful. The conditions of its activity 
and separation still remain to be worked out. 

The next sugar-producing crop with which I 
became familiar was the beet. In 1896, when I was 
beginning my career as an agricultural chemist at the 
Pennsylvania Agricultural Experiment Station, many 
farmers in different districts of the United States 
began to plant small areas with this crop in an 
experimental way and sent samples of the beets that 


were harvested to the State experiment stations for 
examination. Among my miscellaneous duties wag 


1 Abridged liom an arttole entitled *^Agrlcultiital and Technological Obaervatioiu with different BiiBar*i>rodneing Cropa/* 

1940 , 1 , - 


pabUshed in the AreMtf _ 

* Handbook of Sugar Analpiia,*’ pp. 610-620 (1012). S J, Amtr, Ohm* Soc*, ] 

144 


. 104-202. 

a, 90. p. 2( 


4 Jhid*, p, 2028. 




AGRIOULTtTBAL AND TECHNOLOGICAL OBSERVATIONS 


the testing of such samples. I became intrigued with 
the possibilities of sugar-producing crops in the 
United States, and this resulted in devoting myself 
intensively to a special study of sugar chemistry and 
technology for the next several years. Accordingly 
in 1900, 1 went to Gottingen University in Germany, 
where for four semesters I studied under Prof. B. 
Tollbns. 

The laboratory of Tollbns at that time was a 
most cosmopolitan place. An atmosphere of inter- 
national good will and cordiality prevailed among the 
students of the different nations, both in the labora- 
tory and classroom and also on the technological 
(^xcui'sions tliat were taken to beet sugar factories in 
the neighbourhood. It is sad to tViink that these 
])loasant relations no longer exist. 

The close interrelationship of agriculture, econo- 
mics and industry was impressed most strongly upon 
me when, after my return from Germany, I joined in 
1902 the staff of the Louisiana Sugar Experiment 
Station under the directorship of the late Dr. W. C. 
Stctbbs. It was he who saved the Louisiana cane 
sugar industry from disaster by the introduction of 
the new D74 and D95 seedling canes from Demerara. 
Students from all jmrts of the world were trained at 
tlie Audubon Sugar School in the agriculture and 
technology of sugar production. Dr. Stubbs was a 
firm believer in keeping the experimental work of his 
station in close contact with practical plantation 
requirements. The sugar jMantors and station 
scientists met monthly in the rooms of the Louisiana 
Sugar Planters’ Association for a discussion of 
])robloms, and papers and discussions were published 
111 the weekly journal of the Louisiana Planters’ 
Association. The value of such an organization and 
]>ublication in maintaining close constant correlation 
b(*tween the field and factory work of the jilantations 
and t,he scientific investigations of the station cannot 
be too strongly emphasized. 

The past generation of sugar planters in Louisiana 
was tlie best educated and most progressive grou]) 
of agriculturists in the United States. Many of them 
had followed the old Creole tradition of obtaining the 
final part of their education in France. The practice 
of some Louisiana sugar planters a hundi'ed years 
of sending their sons to the technical schools of 
France bore splendid fruit in the development of 
several prominent sugar technologists, of whom 
Nokbbbt Rillieux, the inventor of multiple effect 
evaporation, was the most brilliant example. The 
locent erection of a memorial tablet to Rillieux in 
fhe old Cabildo of New Orleans by the sugar industry 
of the world, under the initiative of Dr. Pkinsbn 
Ckbblios and other sugar technologists of the 
Netherlands, was a most cordial and friendly act of 
international recognition. With the passing of the 
former generation of sugar planters in Louisiana, 
their agriouItTiral association and journal also 


vanished from the scene. The educational, industrial, 
economic and social advantages of these institutions 
cannot be over-estimated and their disa})]>earance 
can be viewed only as a great calamity. 

In 1903, the writer in his work at the Louisiana 
Experiment Station began a study of the hydrolytic 
products of sugar cane fibre. ^ Paper and fibre-board 
of excellent quality were made from bagasse at this 
time and manufacture was attempted on a small 
scale, but the processes were not economical, duo 
chiefly to the fact that the value of the bagasse for 
fuel at the sugar factory exceeded the price which 
industry could afford to offc'j’. The writer’s experiences 
with by-product utilization has satisfied him that the 
function of the State or Federal Experiment Station 
in such dev’^olopiiKuit-s should bo only to sujiply tlie 
fundamental scientific information, leaving the details 
of practical utilization entirely to tlie interested 
industries. 

The utilization of agricultural j^^'^^^bicts for 
industrial uses (tho so-called “ehemiirgy” movement) 
has been a subject of much discussion in the United 
States during recent years. “Chermurgy” and 
“cliemurgic” are words coined to indicate tho utiliza- 
tion of agricultural raw materials for the manufac- 
ture of chemical products (such as cellulose, alcohol, 
plastics, synthetic fibres, etc.) as contrasted with the 
customary employment of such raw materials for the 
production of food, beverages, natural fibres, etc. 
Tho enthusiastic advocates of “chomurgy” have oven 
claimed that the supplying of raw materials for 
chemical products is destined to he the main objective 
of agriculture, in which event, tho production of food 
commodities, etc., will be only of secondary 
importance. The over-enqihasis of this doctrine 
has unfortunately diverted attention from the more 
important fundamental problems of agiiculture, that 
relate to soils, crops and livestock, to questions of 
purely industrial significance. Industry should he 
allowed to work out its own problems for the solution 
of which its more s}iecially trained scientists and 
engineers are the host oquipjied. The benefit which 
agriculture is sujiposed to derive from the industrial 
utilization of its ])roducts is often illusory, as oin^ 
brunch of husbandly is benefitted at the exjiense of 
another. The manufacture, for example, of synthetic 
fibres from bagasse might possibly benefit the sugar 
planter, hut works an injury to the grower of cotton 
in limiting the demand for his product. 

The work of the U.S. Department of Agriculture 
in sugar cane technology owes its greatest expansion 
to Dr. H. W. Wiley. During liis long connexion 
with the Department as Chief of its Bureau of 
Chemistry from 1883 to 1912, his investigations 
included such subjects as the effect of environment 
on the composition of sugar -producing crops, ajipli- 
<;ations of the diffusion process to tho sugar cane and 
sorghum, annual surveys of the bee t sug ar ind ustry. 
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improvements in methods of analysis for sugar 
products, and the establishment of standards for 
I)reventing the adulteration of sugar products. 
Through his work and that of his associates, Dr. G. L. 
Spenceb, C. a. Cbampton, Walter Maxwell, A. H. 
Bryan and others, Dr. Wiley was the most influen- 
tial figure of his time hi promoting the sugar industry 
of the United States. The outbreak of an epidemic 
of yellow fever in New Orleans caused the writer to 
accept in 1906 the position, just vacated by Dr. O. L. 
Spencer, of Chief of tlie Sugar Laboratory of the 
U.S. Bureau of Chemistry, under Dr. Wiley. 
Previous to beginning work in this now position, the 
writer attended the meeting of sugar chemists at the 
Congress of Pure and Applied Chemistry in Rome in 
April, 1906, where acquaintances were formed with 
H. Pellet, K. Andruk, E. Barbet, H. Claassbn, 
F. Dupont, F. Sachs, J. Stoklasa, V. Villa vecchia. 
and other eminent European sugar beet and sugar 
cane technologists. 

Dr. Wiley’s Pure Food Law went into effect in 

1906, and much of the writer’s attention at this 
time was devoted to the improvement of methods 
for detecting the adulteration of honeys, syrups and 
other sugar-containing products. The natural con- 
tamination of Hawaiian honejrs with the dexti’o- 
rotating honey-dew gathered by boos from the 
exudations of the cane leaf -hopper and cane aphis 
was a problem that necessitated a long investigation.^ 
An effort was made to establish standards of compo* 
sitiou for differentiating between table molasses and 
“blackstrap,” difficult to establish because of its 
varying composition. Inapectional evidence has thus 
far proved more efficacious than chemical analysis 
for detecting these forma of adulteration. 

Following the recommendations of Dr. Wiley, in 

1907, the buyers and sellers of the New York Sugar 
Trade took joint action in formulating plans for 
controlling the accuracy of the polarizations of the 
raw cane sugars that were sold to the refineries of 
the Atlantic seaboard. The writer was chosen to 
establish and operate a chemical laboratory for this 
purpose. Numerous practical problems such as the 
establishment of a constant temperature laboratory 
for polarization,® the deterioration of sugars and 
molasses in storage,® and the improvement of methods 
for sugar analysis, awaited attention. The principle 
ado'pted at the commencement of the laboratory in 
maintaining a balance of analytical eiTors,* so that 
neither buyer nor seller obtained a one-sided advan- 
tage, won the confidence of both parties of the 
Sugar Trade, and its members were most loyal in 
supporting the laboratory’s oyierations. Frequent 
contact in New York with such prominent sugar 
technologists as Henry Niesb, O. L. Spencer, 
Samuel C. Hooker, A. H. Bryan, F. G. Wieohmann, 


NoSl Deerr and W. D. Hor|7E, was a stimulus to 
productive accomplisliments. The opportunity of 
meeting the eminent European sugar technologists, 
H. C. Prinsbn Geerlios, M. G. Wagenaar Hum- 
MELiNCK, A. Hbrzfeld, E. Saillard, F. Strohmbr, 
A. Aulard and others, who attended the meeting of 
the International Commission for Uniform Methods 
of Sugar Analysis in New York in 1912 was an 
inspiration to all American sugar chemists. 

In 1923, I very regretfully resigned my position 
with the New York Sugar Trade Laboratory to 
accept an appointment as Chief of the Bureau of 
Chemistry, Washington. 

I would summarize my 60 years of experience as 
follows : 18 were spent in Government service, 18 in 
commercial work, 11 in State experiment station 
duties, and 3 years in foreign study and travel. As a 
result of my personal observations, 1 have come to the 
conclusion that the agricultural technology of sugar 
production offers to an energetic young man one of 
the most attractive fields for a well-balanced career. 
A sugar plantation, whether for cane or beet, presents 
so many interesting opportmiities in the field, 
laboratory and factory, that one’s occupation never 
becomes monotonous ; it is attended by the constant 
variety which has been well termed “the spice of life.” 

In conclusion I can do no bettor than paraphrase 
a passage from the final paragraph of my address 
before the Sixth Congress of the International 
Society of Sugar Cane Technologists at Baton Rouge 
on October 31st, 1938®: “We need have no fear as 
to the future ability of our sugar specialists in solving 
the problems of plant-breeding, cultivation, fertiliza- 
tion, pest control, manufacture, etc., as the needs 
for such investigations arise. The success of our 
industry dej>ends not only on such endeavours but 
also on oiu* ability to co-ordinate all these activities 
with one another and at the same time to adapt 
them to the economic needs of each state or nation. 
If our accomplishments in this direction are supple- 
mented by wise statesmanship on the part of our 
legislators the future prosperity of our sugar 
industries is definitely assured.” 


French Sugar Allotment. — It leaked out at Vichy 
a month ago that an exchange of food had been effected 
between occupied and unoccupied France which suggeste<l 
that France was not so short of food as Vichy propaganda 
made out. The occupied zone was to send the unoccupied 
one 800,000 tons of wheat, 200,000 tons of sugar, and a 
large quantity of bran and potatoes, all in exchange for 
cattle, small livestock, oil, salt, vegetables, cheese, and 
a large quantity of wine. The wheat, incidentally, had 
been released by the Germans from supplies previously 
requisitioned in France. The sugar is only about 20 per 
cent, of France’s normal consumption, but is obviously 
a larger proportion for the less dense population of 
southern France. 


1 Bulletin 110, Bureau of Chemietrv, P.-S. Dept. Agriculture, pp. 62-60, (1008). 

2 Communications, Eighth International Congress of Applied Chemistry, p. 619 (1912). 

8 J, Ind. and Chem., 1918, 10, p. 178 ; Proe. Fifth Congress, Inter. 8oe. Sugar Cane Techndtogists, Brisbane, pp. 216-227 (1936). 

♦ fjouisiana Planter, 1916, 54, pp. 26-30. 5 Proe. SiacCi Congress Inter. Soe. Sugar Cane Technologists, Baton Rouge, p. 60 (1988). 
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Steamjet Vacuum PumpsJ 

By R. E. HELLMER. 


It is the purpose of this paper to deal with the 
characteristics and advantages as well as the limita- 
tions of steam -jet vacuum pump^. We propose to 
analyze the effect of steam pressure, back pressure 
of operating in single and multiple stages according 
to vacuum requirements, on the performance of such 
units. The inter-relation of some of these factors 
may not yet be fully appreciated by the operating 
engineer and a discussion of their influence on the 
design and selection of suitable apparatus for a 
specific duty is rpiite interesting. 

(1) Essential Differences between 
Reciprocating Vacuurn Pumps and 
Ejectors. — Besides the great difforenct^ 

111 physical dimensions between the 
two tyi^es, and besides the facts that 
the steam jet ejector requires no floor 
s]>ace, no foundation, and has no 
moving parts or stuffing boxes 
necessitating more or less constant 
attention, there are other differences 
aff('>cting their performance. 

The volumetric efficiency of recipro- 
cating vacuum pumps decreases with 
higher vacua rapidly, whereas ejectors 
designed for a specific vacuum operate 
at maximum efficiency at the point. 

This moans, however, that a steam-jot 
machine intended to operate at, say, 

27 in. vacuum and designed for this 
Kjiecific condition ojierates relatively 
inefficiently at low vacua. This is 
why, when tnirning a container to a 
(•(Ttain vacuum, say 27 in., it wull be 
tound that the mechanical vacuum 
jiuinp does it in less time than an ejector having 
the same removal capacity at 27 in. 

Whenever rapid priming is essential, an auxiliary 
steam -jet exhauster designed for low vacuum opera- 
tion should be provided to supplement the ejector 
used for normal operation under high vacuum. Of 
course, in a mechanical vacuum pump a considerable 
portion of the operating power is absorbed in 
mechanical friction. An increase in size does not 
represent a directly proportional increase in powei. 
This is not the case with steam ejectors where the 
Hteain consumption varies directly with the pounds 
^f air handled. 


vacua above 2(5 in. For higher vacua nj) to about 
29*5 in. two ejectors are installed in series, each one 
jiorforniing partial compression of the air and gases. 
In most cases the steam from the higli vacuum 
exhauster performing the initial compression is con- 
densed between stages by means of a suitable 
apjiaratus, either a jet or a surface inter -condenser, 
before the air-vapour mixture is delivered to the 
second so-called low vacuum exhauster for final 
compi’ossion to atmosjilien*. 


In .some instances, mostly for very small capacities 
or where th(^ steamT(?onsumption is immaterial or 
no cooling water available, the 2-stage exhausters 
are installed without inter-condensers and are called 
2-stage non -con den sing vacuum pumps. However, 
this arrangement increases the total steam con- 
sumption approximately 76 per cent., due to the fact 
that the low vacuum exhauster has to handle the 
steam from the high vacuum exhauster in addition 
to the air and non -condensible gases. Such an 
arrangement is entirely permissible where exhaust 
steam is needed for heating purpo.ses and the air 
and gases present are not objectionable. 



Fig. 1. 


(2) Selection of Single and MuUiple-Stage Ejectors 
according to Vacuum Requirements, — For most 
economic operation a single-stage ejector can only 
achieve a limited compression range. Generally 
speaking, single-stage installations are not used for 


For vacua above 29*5 in., exhausters are used in 
three stages with suitable inter -condensers and for 
extremely high vacua four stages are used with two 
exhausters in series for the initial compression. 
However, the process industries and particulaily 
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sugar rtifinerios do not use vacua above 27 or 28 in, 
()xce]>t for cooling syrups. 

(3) EJJtci of Eteam Pressure on the Ecommty of 
Ejectors . — Tlie operating steam pressure, particularly 
in the low ranges below say 1001b. gauge has con- 
sitlerable effect on the steam consumption of ejectors 
for a given air handling capacity. For instance, with 
76 lb. ga\igo pressure the steam consumption will be 
about 16 per cent, greater than with 100 lb., and with 
60 lb. the increase would be 30 i>er cent. On the 
other hand, the reduction in steam consumption with 
pressures above 100 lb. is rather slow, and above say 
200 lb. gauge tlie gain in economy is but very small. 

Quite essential for sta.b1e and 
economic operation of ejectors is the 
elimination of moisture in steam. In 
other words, jirovision should be 
made with every ejecstor installation 
to deliver the steam either dry satu- 
rated or slightly supeilieated to the 
steam nozzles. It is, therefore, recom- 
mended to install an efficient steam 
separator close to every ejector unless 
the user can ascertain beforeliand that 
the steam used is actually diy or 
superheated. 

Moisture, even a small percentage 
in the steam, is jiarticularly objection- 
able in exhausters of small capacities 
where the steam nozzle has a throat 
of such a small diameter that even 
the least particles of moisture will 
cause instability of vacuum. 

(4) Effect of Back Pressure on their 
Operation . — Normally ejectors are de- 
signed and operateil with atmoepherio 


exhaust. In other words, the low 
vacuum exhauster discharges the steam 
and non-condensibles into the atmos- 
phere ; or, if the heat content of the 
steam is to be recovered, an after- 
condenser of the jet or surface type is 
provided and vented to atmosphere. 

There are instances, however, when 
it is desired to exhaust against a back 
pressure above atmosphere, usually for 
heating purposes. Ejectors have to be 
specially designed for such duty and the 
user should be informed that the steam 
consumption goes up rajudly with the 
increase in back pressure. Generally 
speaking, a back pressure above 6 lb. 
gauge is not recomraonlad because 
above this value the steam consumption 
becomes almost prohibitive. 

The following table gives an idea of 
the relation between steam consumption 
and back pressure, showing the in- 
crease in steam consumption with stage 
exhauster back pressures from 2 to 10 Ib.^ gauge : — 

Back PresBure Per cent. 

Ib<). gause lucrcaBC 

2 .. 8 

4 . . 22 

6 . . 42 

8 80 
10 . . 300 

(6) Effect of Saturation of Air and Non-Condensible 
Oases . — In most processes where non-condensible 

gases are removed under vacuum these gases as well 
as the air are saturated with water vapours according 
to vacuum and temperature. It is, therefore, essential 



Fig. 3. 
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to give proper consideration to this condition when 
estimating the size and capacity of an ejector for a 
given amount of dry air, as the weight to be actually 
removed will be determined by the vacuum and 
saturation temperature. 

For mstance, 1 lb. of dry air removed from a 
barometric condenser under a vacuum of 27 in. and 
a temperatiire of 96®F. will contain practically 0*8 lb. 
of water vapour. This means that the ejector has to 
remove not 1 lb. of air, but 1*8 lb. of saturated 
air-vapour mixture. It is sometimes possible to 
reduce this amoimt by using a so-called pre- 
cooler, provided water is available at a lower 
temperature of the air-vapour mixture at the 
specified vacuum. 


Curve sheet K-646-C (Fig. 1) gives an interesting 
comparison of the capacity and vacuum performance 
of single and multi-stage exhausters having the same 
steam consumption, while K-648-C (Fig. 2) illustrates 
the consumption of single and 2-stago steam-jet 
air pumps in relation to the capacity of mechanical 
vacuum pumps expressed in cubic feet per minute 
displacement. The steam cjonsum])tion of ejectors 
is based on the actual air handling capacity of 
mefihanical vacuum pumps derived from the volu- 
metric efficiencies for’ vaiious vacua as shown on the 
curve sheet. 

Curve sheet K-88-C (Fig. 3) illustrates clearly the 
ratios of water vai>our per pound of diy air to bo 
handled at various vacua and temperatures. 


Manufacture of Absolute Alcohol 

Using Ether as Entrainer/ 

By D. F. OTHMER and T. O. WENTWORTH. 


At the tiurn of the century Young* developed a 
method for the manufacture of absolute alcohol which 
may be regarded as the forerunner of modem azeo- 
tropic distillation. This was a batch process, and 
was patented and used (in Germany, at least, up to 
the time of the first World War) in about its 
original form. 

Keyes* gave a history of the azeotropic method, 
and showed that Americans actually operated its 
first continuous industrial application. Since that 
time many have worked to improve it and make it 
more economical. Other entraining agents than the 
benzene used by Young have been tried, and 
additional columns have been added to make con- 
tinuously the separations otherwise made in batch 
units. Further, Klab* has surveyed the literature 
up to 1937. Of the many improvements in technique 
applied to the dehydration process, one relates to 
vapour re-use, patented by Wbntwobth,* and 
described by Othmeb,* which results in considerable 
heat economy. 

Most dehydration operations have involved the 
use of liquids which form with water an azeotropic 
mixture due to the additive effect of vapour pressures 
of immiscible liquids. This should be carefully 
tiistinguished from the more usual type of constant 
boiling mixture (c.b.m.) such as that formed by 
alcohol and water themselves. This latter type of 
c.b.m. is not diie to additive vapour pressures. A 
liquid added to form an azeotropic mixture with 
water to reduce its efSective boiling point is usually 
called an **entrainer” or “withdrawing agent.” 


Benzene as Entrainer. 

Fig. 1 illustrates the vapour pressure curves for 
water, benzene and water plus benzene. The latter 
emve IS drawn by graphically adding the first two, 
and intersects the normal atmospheric pressure 
abscissa at 69°C. (166*2®F.), which is thus the boiling 
point for a mixture of the two. The effective b.pt. of 
water has thus been reduced by 31 °C. (65*8°F.) from 
100 to 69'^C. (212 to 156-2°F.), where it is over 9°C. 
(16-2°F.) lower than the b.pt, of puie alcohol or of 
the c.b.m. of alcohol and water. 

Thus it would be cxpocled that this 9'^G. difference 
between the b.pt. of alcohol, and the efft'ctive b.pt of 
water would allow the water to be rectified out of the 
mixture. Unfortunately, the simple addition of 
partial pressures is not all that is involved, since 
alcohol itself forms a c.b.m. with benzene and a 
ternary mixture with benzene and water. This 
ternary system has a composition of about 18*5 per 
cent, alcohol, 7-4 water and 74*1 benzene ; its b.pt., 
however, is 64'8'’C. (148‘7°F.) rather than 69°C. 
(166*2°F.), that of the benzene-water azeotropic 
mixture. Thus although the b.pt. of the water is 
reduced it may not be brought over tlie top of the 
column without more than twice as much alcohol 
coming with it. 

After condensation, the benzene - alcohol - water 
ternary mixture consists of two very insoluble liquids 
(water and benzene) which form a lower layer and an 
upper one, and a third liquid (alcohol) which is soluble 
in each layer, and tends to bring both into a common 
solution. If properly rectified in an efficient column 


, ^ 1 Xxtiaeted from Ind. 4 Bng, Chtm., 1040, ^ No. 12, pp. 1688-1508. 2 Oennan Patent No. 142,502 (of 1908). 

3 tnd, S Sng» Ohem,, 1020. 81, p. 098. * *'Fabiikation Ton abaolutem Alkohol" 2nd edition (Knapp, Halle a. Saale), 1037 

5 XJ.B, No. 2,152,164 (of 1080). 6 Ind. dt Eng. Ohm., 1086, p. 1485. 
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with ample reflux the ternary mixture maybe obtained 
at the head of the column, condensed and separated 
into two layers. It is necessary to pass the water 
layer to another column still for the condensation of 
the alcoliol up to a strength where it may be fed back 
to the azeotropic process. Thus no water is eliminated 
as such from the azeotropic system, but goes out as a 
fairly strong alcohol solution. The decantation of the 
condonsato and the subsequent separation of the 
components of the two layers have been the basic 
steps of the sovora) dehydration processes. 

These processes have utilized other entraining 
agents than benzene. For example, the “Drawinor* 
process^ uses chlorinated hydrocarbons, as tri- 


per cent, ether and 1-25 per cent, water (by weight) 
at atmospheric pressure. In the practical application 
of an azeotropic distillation process, the entrainer 
brings over the water which after condensation is 
decanted. 

Following condensation of an azeotropic mixture of 
this sort, the condensate is decanted into two layers. 
Because of the small size of the water layer, the 
solubility of ether in water is not important, although 
the solubility of water in the ether layer is of prime 
importance. The lowest practicable temperature in 
the decanter would be desirable to minimize the 
amount of water returned to the column ilue to its 
solubility in the ether-layer reflux. 





g 

varor pressure, ui/sq.in.oauoe 


Equipment. 

A dehydrating unit utilizing this system 
would have a temj^erature at the top corres- 
ponding to the temperature of the water + 
ether curve in Fig. 1 at the operating pressure 
employed. If there is pure alcohol in the still 
})ot, and if the pressure drop across the column 
is neglected, the temperature in the pot will 
correspond to the boiling temperature of 
absolute alcohol at the vapour pressure equiva- 
lent to the operating pressure. Thus if the 
vapom pressure curve of alcohol were plotted 
on a graph similar to Fig 1, the horizontal 
distance along the abscissa at any given 
pressure between the corresponding tempera- 
ture of water -f ether and the temperature of 
alcohol at the same vapour pressure would 
give the number of degrees of temperature 
difference between the top and the bottom of 
the colunm. 

In Fig. 1 this relation of the temporatmo 
difference across the column is plotted against 
the corresponding vapour pressures, using the 


chlorethylone, all of which have the same disadvan- 
tage as has benzene, i.o., of forming ternary mixtures 
with alcohol and water together. Search has been 
made to find a liquid which would give an azeotropic 
mixture with water, caused by the additive partial 
pressmes or steam distillation effect, but would have 
no binary c.b.m. with alcohol, and therefore no 
ternary c.b.m. with alcohol and water. Such a liquid 
would enable the separation of water from the alcohol 
at the base witliout bringing alcohol over the top of 
the column at the same time. 

Ethyl Etheb as Entraineb. 

Recently one of tlio authors® found that ethyl ether 
is such a liquid. It has long been known that it forms 
iio c.b.m. with alcohol but steam distils with water 
at 760 m. and 34*15°(-. (93*47"F.), which is over 66°C. 
(117®F.) lower than the boiling point of water, and 
almost 45®C. (81 ®F.) lower than the b.pt. of alcohol. 


temperature scale at the top. There is a 
slightly lower temperature difference across the 
column at higher than at lower pressures. This 
function may be used to indicate the relative ease 
of separating the pure alcohol at the bottom of the 
column from the azeotropic mixture of ether and 
water at the top, since, in general, the temperature 
difference across the colunm indicates roughly the 
relative ease of separation of the components of the 
mixture being distilled. 

Table I indicates the number of plates required 
for the dehydrating process using ether as well as the 
number required in the dehydrating column of a 
modern and efficient system of the usual type having 
a ternary c.b.m. with alcohol and water, using benzene 
as an azeotropic agent. While the benzene system 
requires 60 plates the ether process requires only 30. 
The column required for stripping the water layer free 
of benzene after decantation and before re*ooncentra- 


This azeotropic mixture has a composition of 98* 76 ting has 30 plates, as compared toa^«'yi'»Tr\u^^ of only 


1 1933, pp. 29, 71, 140. 2 U.8. Patent No. 2,162,164 (of 1089). 
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Table I : Comparison of Methods. 


FrocesB and Method of Operation. 
Continuous exhaustion and rectification 
to produce crude 96% ale. (vol.) .... 
Continuous exhaustion, purification and 
rectification to produce refined 96% 
ale. (neutral spirits) ; Barbet system 
Ditto, using the vapour re-use system. . 
Continuous dehydration of refined 96% 
ale. ; benzene system at atm. pressure 
Continuous exhaustion, purification, rec- 
tification and dehydration to produce 
refined anliydrous alcohol ; Barbet 
system + benzene dehydration .... 
Ditto, using the vapour re-use syst-em 
with other dehydration at 126 lbs. 
per sq. in 


Feed 

Conen. 

Vol. 

per cent. 
Alcohol. 


Exhausting 

column 

(hwr Purifying 
still). column. 
Not 


■Plates required in- 


Rccti- Dehy- 
fylng drating 
column, colunm. 


Supplementary Steam* 
Water- rectifying Consunmtion. 

layer col. (dchy- Lbs./gall. 

stripping dration Lbs./gall. of 
column. iimt). of feed, product. 


6-26 

20 

required 

30t 

6-26 

20 

30 

64t 

6*26 

20 

46 

54t 

96-00 








6*25 

20 

30 

64+ 

() 25 

20 

45 

54*: 


— 

— 

— 

1-30 

20 

— 





2*21 

1-30 

34 

20 

50 

30 

45 1 

8-16 

8-5 

60 

.30 

46:§ 

2-74 

43-9 

30 

20 

Not 

ro(piired 

1-31 

21 


* Calculations based on appropriate heat interchanging m each instance. t Enriching section only. f Enriching and exhausting section. 
§ The main roctliying column may be used for concentrating aqueous alcohol from the stripjiiiig column, provid(>d 

sufficient excess capacity is present. 


20 for the easier .separation of dissolved ether from 
the corresponding water layer. 

In addition, the benzene system requires for con- 
centrating the water layer after stripping of benzene 
a supplementary coluimi still of some 45 plates ; but 
no such still is required for the ether process. While 
the sums of the number of plates required (126 for 
the benzene and 60 for the other process) are meaning- 
less in theinsolves, they do indicate the relative com- 
plications and cost of equipment, controls, and 
operation for the two processes. Besides requiring 
smaller and less efficient equipment, this ether 
j^rocess uses the theoretical minimum number of 
pieces of equipment for any azeotropic proce.ss i.e., 
a main azeotropic column still, a second stripping 
still, a single condenser, and a decanter, together with 
the rotary pumjis, etc. The vapour re-use system^ 
may readily be applied to this process in a modified 
form to give low steam costs. Table 1 lists those 
costs under various conditions. 

Economies Effected. 

This ether dehydrating process in combination with 
other methods demonstrated by years of economical 
operation with proved savings makes possible the 
production of a refined anhydrous alcohol at an over- 
all steam cost from the dilute distiller’s beer of 21 lbs. 
P»r gallon. This is only 1 lb. of steam per gallon more 
than the usual practice for producing a crude 96 per 
cent, alcohol, and less than half as much as is required 
for producing a comparable product by other standanl 
methods in use. 

Alcohol made by this system for all practical and 
scientific purposes is entirely free of ether, i.e., not 
^ore than a few parts per million, and is rigorously 
anhyd rous, since the water is entirely removed at a 

1 Wentworth 


higher level in the eolinnn than tlie ether. This 
practically peifeet separation is possible because of 
the very large teniperal lire differences (a) between the 
b.pt. of the azi*otroj)i(; mixture, etlier-wator, and that 
of alcohol ; and (/)) between th(‘ boiling point of the 
azeotro})i(‘ mixture of idhei-watiT and that of water, 
as compared to the respective* b.pt. differences for 
system.s lining benzimi*, trichlorethyl(‘n(', etc. 

Advantages. 

’Jdiis inocess has been tried and proved by the 
operation of a pilot plant over an extended period of 
time, and a number of advantages have been demons- 
trated, which may be .summarized hero as follows : 
Aleoliol-free water and waler-free alcohol are easily 
produced in one column. All of the alcohol entering 
the azeotropic rectifying column as feed is delivered 
directly as anhydrous or absolute alcohol from the 
base. All of the water is withdrawn from the top of 
tho column free of alcohol m the form of the c.b.m. 
with ether, and is discharged from the base of tho 
water -layer stripping column free of both alcohol and 
ether. 

Lower steam and water consumption is required 
in conjunction with the preliminary distillation 
ojjerations than is required by any of the existing 
dehydrating processes, including those which employ 
ternary azeotrope.s. Comparatively small and simple 
equipment is necessary owing to the absence of a 
ternary c.b.m. and to the wide difference in b pts. 
between the ether -water azeotropic mixture and 
alcohol, and tho other -water azeotrojiic mixture 
and water. The added economy of the vapour re-use 
process or related systems is readily adaptable to this 
process. It is simple to operate and can be made 
fully automatic. 

and Othmor, ibid. 
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2>6l6iniiii8lioii of Bedaeing Sugars, using the Munson 
and Walker Oravimetric and the Permanga- 
nate Volumetric Methods. M. Gaboia 
HebnLndez and OdSAB Form. Proc. IZth 
Co7if. Aasoe. Sugar Tech, Cuba, pp. 199-202. 

In the following table, the figures for reducing 
sugars given for final molaases and invert syrups 
uiKler (A) £ire those reported by the New York 
Sugar Trade Laboratory using the M. & W. gravi- 
metric |>rocedure ; while those under (B) are those 
obtained by the senior author using the KMn04 
volumetric method, operated on the same samples. 


Final Molasses. 


(A) 

(B) (0) 

(A) 

(B) (C) 

1.. 20-39 

20-30 — 0-09 

12.. 18-53 

18-67 0-14 

2.. 20-35 

20-60 0-26 

13.. 21-67 

21-72 0*16 

3.. 20-99 

20-88—0-11 

14.. 19-63 

19-39— 0-14 

4. .18-96 

19-62 0-66 

16.. 13-40 

13-24 —0.16 

6.. 26-39 

24-76 -0-63 

16,. 17-31 

17-16 -0-16 

6..18-9e 

18-62 —0-47 

17.. 24-43 

24-64 0-11 

7.. 20-71 

21-07 0-36 

18.. 26-64 

26-52 -0-12 

8.. 19-84 

20-10 0-JJ6 

19.. 19-96 

20-04 0-08 

9.. 21-26 

21-20 —0-25 

20.. 19-66 

19-61 0-06 

10.. 26-11 

26-73 -0-38 

— 

— 

11,. 20-01 

20-21 0-20 

Avg. 20-65 

20-70 


Invert 

Syrups. 



(A) 

(5) 

(0) 

1 

. . , . 64-00 

63-27 

.. —0-73 

2 

. , . . 60-49 

61-00 

0-61 

3 

. . , . 61-26 

61-48 

0-22 

4 

. . , . 60-43 

60-46 

0-02 

Average 61-64 

61-66 



Thus, a good agreement was obtained by the two 
xnethods, but the permanganate is the more rapid 
as in it the time required for the titration of the 
I'educed CugO does not require more than five 
minutes, as compared with the longer time taken 
in tlie other method for the reduction of the oxide 
to metallic copper, its cooling and its weighing. 
Details of the permanganate method preferred by 
the authors are given below, these differing a little 
from those specified by the A.O.A.C.^ 
Standardizing.- -Oxalic acid is not used, as it is 
said to give very low values. Instead, 0*3 grm. of 
sodium oxalate is dissolved in 250 ml. of water at 
80 to 90°C. in a 400 ml. beaker, and mixed with 
10 ml, of sulphuric acid (1 : 1) ; then N/10 potassium 
permanganate solution is added from a bmette, until, 
while stirring vigorously, a pink colour persists for 
some 15 secs., the addition being made at a rate not 
faster than 10 to 15 ml. per min., with the last 
0*5 mi. in drops. If the KMn04 solution is exactly 
N/10, 44*8 ml, will have been used for the 0*3 grm. 
of oxalate. 


Detenmnatim.—PiTHt, 0*4 grm. of the 1 : 1 molasses 
or syrup is weighed out into a 100 ml. flask, defecated 
with neutral lead acetate, filtered, de-leaded with dry 
sodium oxalate, kieselguhr added, and again filtered. 
Next, 25 ml. of Soxhlet A -solution is mixed With the 
same volume of B-solution in a 300 ml. Phillips flask, 
and 25 ml. of water and 25 ml. of the de-leaded 
molasses solution added. 

This mixture is heated so that boiling begins in 
4 min., ebullition being continued for exactly 2 min. 
longer ; following which it is immediately filtered 
through a 25 ml. Caldwell crucible (prepared with a 
i in. layer of asbestos), using vacuum. The CujO is 
thoroughly washed with water at 60°C., after which 
the bottom of the crucible is pusheil into the 
Phillips flask, and 26 ml. of hot ferric sulphate solu- 
tion (200 grms. Fe2( 804)4. OHjO in 1000 ml. of water 
containing 20 per cent, of sulphuric acid) added to 
the flask through the crucible. 

After shaking the contents of the flask well so as 
to completely dissolve the CuaO, 100 ml. of hot water 
is added, the liquid being finally titrated* with the 
N/10 permanganate solution. Then the ml. of KMh04 
used to produce a pink coloration X 6*36 gives the 
mgrms. of reduced copper ; on reference to the 
M. & W. Table* the corresponding amount of reduc- 
ing sugars is obtained* This figure X 2 gives the 
result required. 

Grab Fumigants and Poisons so far tried. R. W. 

Munoomeby and J. H. Buzacott.® Cane Growers' 
Quarterly Bulletin, 1940, 8 , pp. 57-59 . — Inorganic ; 
Arsenic compounds, barium chloride and sulpho- 
carbonate, calcium carbide, copper carbonate and 
imlphate, cyanides, K di-nitro-ortho-crosylate, sul- 
phur, sulphur monochloride, spent liquors from gas 
works, and zanthates. Organic : Acetone, amyl alco- 
hol and acetate, benzaldehyde, benzene and benzene 
chlorinated and nitrated compoimds, benzyl chloride, 
carbon disulphide and tetrachloride, chloropicrin, 
creosote, epichlorhydrin, dichlorethyl ether, ethylene 
chlorhydrin, tetrachlorethane, ethylene di- and tri- 
chloride, hexene, propylene compounds, mustard oil. 
Proprietory : Ammoncent, Arresto, Carbolinium, Car- 
bosyl, Chloroside A and B, Creolin, Eulan-B, Enceotol, 
Florium, Qlobol, Jeyos’ Soil Cleanser, Kill-a-Mite, 
London Purple, Paris Green, Phenyle, Schweinfurt, 
Vaporite, Vermorite, Zanthate. Mixtures : Benzene 
-)- creosote or -}- sinapis oil or + naphthalene or -f 
para-dichlorbenzene ; carbon disulphide H- creosote 
or + benzol or -f para-dichlorbenzene or -f ortho- 
dichlorbenzene or kerosene or -f- mustard oil or 
-f tuipentine ; kerosene + pyrethrum and naphtha- 
lene + isnap-oil. Some results : Soluble arsenic 
compounds cannot be used, being so very poisonous 


1 ^'Methods of Analysis of tha Assodation of Official Agricultural Chemists'* (5th Edition), p. 501. B "Handbook for Cane Sugar 
Manufacturers and their €!hemiste.'* - Spencer-Meade. Table 44. 

9 Entomologist and Assistant Entomolc^st of the Bureau of Sugar Experiment Stations, Brisbane. 
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to plant life ; with white arsenic the best kill wa<s 
only 70 per cent, with 200 lbs. per acre ; lead arsenate 
mixed with the soil is too expensive. CSj is a fumi- 
gant which gives a good kill under most conditions, 
and a better one when mixed with o- and p-dichlor- 
benzene. Ca(CN), used in granular form as 
“Cyanogas” was found unsatisfactory. Ethylene 
and propylene dichlor both gave poor results. 

Action o! Bases and Salts on Sncrose. J. Duboubo 
and R. Saunibb. J, Fabr. Sucre, 78, pp. 412-414 ; 
through Ghent. Abs., 1940, 84, 3626. — ^The pre- 
viously observed effect of the alkalis and alkaline 
earths on the rotary power of sucrose (usually a 
decrease in rotation) is attributed to a change in the 
hydration of the sucrose in the solution brought 
about by the alkalis. The cations sodium, potassium 
and calcium, which are hydrated in solution alone, 
reduce the hydration of the sucrose and thus favour 
the dissociation of H ions from it and subsequent 
salt formation. Increasing the alkali concentration 
sharply reduces the rotation. Correspondingly 
ammonia does not reduce the amount of rotation, as 
it. itself is not hydrolyzed. Alcohol is without effect 
in neutral solution, reduces the rotation in alkali 
solution and increases it in ammoniacal solution. As 
a result of hydrolysis, alkali salts of weak acids 
effect the rotation more strongly than those of strong 
acids. The decrease in the degree of rotation by 
salts is greater in alkali than in neutral solution. 
The reduction of the rotational power of sucrose by 
anions was studied by the use of the sulphite ion. 

Report on Methods for detecting and estimating 
Number of Thermophilic Bacteria in Sugar. E. J. 

Camebon.^ Journal of the A.O.A.C., 1940, 23, 
Pl). 608-613. — Previous reports on microbiological 
iiK'thods for sugars have been published,* and indi- 
cate the technique of examination and the media 
useil in enumerating throe thermophilic groups of 
organisms that are important in the spoilage of 
canned foods. The present report deals principally 
with a description of collaborative tests of the 
methods already described. In the main, attention 
lias been given to the aerobic sporing types, namely 
the total spore count, and the “flat sour*’ count. 
'J'ho test sugars which were used carried 8om3 degree 
cf contamination by the other imixirtant groups, the 
sulphide spoilage organisms and the thermophilic 
anaerobes, and therefore opportunity was given to 
ti'st the media for these groups. 

Rapid Detenninatioii of Water in Soils. J. E- Coke. 
Sugar Beet Bulletin, 1940, 4, pp. 24-26. — ^To use the 
standard method of drying means that information 
as to the amount of available water in a grower’s 
field may arrive too late to be of value, especially 
in irrigation control. A method developed at the 
Michigan Agricultural Experiment Station consisted 


in pouring 20 to 30 c.c. of alcohol over 20 grms. of 
the soil, burning off the alcohol, and re-weighing, 
the loss of weight being taken to be the water con- 
tent of the sample. In this way a determination 
can be made in 10 to 16 min. A kit has been pro- 
vided for use in the field. A single determination 
of the water in a soil is seldom of value. It is the 
trend of the movement of the water in the soil that 
is significant, and such records have been charted by 
the Sprockels Sugar Co. so that the extraction of the 
water from the soil can be visualized as a whole. 
In any case frequent water determinations are 
nocessar}!" for proper irrigation practice. 

Chemical Innovations. Anon. The Laboratory, 1940, 
12, pp. 29-47. — Among those described are the 
following : A rough balance, capacity 6 kg., sensi- 
tivity 1 grin., with a sliding weight for counterpoising 
the container, the weight of the material weighed 
out being indicated on a dial. A Liobig condenser 
having brass inlet and outlet tubes mounted in 
moulded soft rubber “couplers” making a flexible 
seal between the jacket and the inner tube, also 
between the brass water connexion and the jacket, 
a shock-})roof arrangement being thus provided 
which possesses other distinct advantages. A Petri 
<lish, the approach to which for making inoculations 
IS through the small opening provided by the con- 
tiguity of two slots, one in the side of the bottom 
of the dish, and the other in the side of the lid, the 
danger of contamination being thus reduced. Pyrox 
“ fritted ” ware, i.c., Gooch and Buchner type 
crucibles and filter tubes provided with discs of 
porous material serving ns tlie filtering medium, 
this replacing the Gorman Jena devices. 

Report of the New York Sugar Trade Laboratory. 

F. W. Zebban. Issued by the Laboratory, 113, 
Pearl Street, New York.— The total number of raw 
sugar samples polarized for buyers and sellers was 
16,840, the highest figure since 1932. The average 
polarization of all samples has increased from 97*20 
in 1939 to 97*23 m 1940. The percentage of samples 
testing 98 and over w’as slightly smaller in 1940 
(13*81) than in the previous year (14*84); most of 
these sarnfiles represented Australian, Hawaiian, and 
Philippine raw sugars. The pro})ortion of sugars 
testing from 97 to 98 was the highest in the history 
of the Laboratory, 54*20 per cent. That of samples 
between 96 and 97 polarization was slightly smaller 
in 1940 (27*41 per cent.) than in 1939 (27*96 i^er 
cent.), while that of samples in the 95 to 96 group 
has fallen from 4*95 per cent, in 1939 to 3*47 per 
cent, in 1940. The percentage of samples testing 
less than 96 was only 1*12 in 1940, against 1*33 in 
1939. The average monthly polarization was above 
97 in every month of the year 1940, for the first 
time since the foimdation of the Laboratory, and 
the total spread in the average monthly polarizations 


2 Journal of ike A.O.A.C., 1936, 19, p. 438 ; 1938, 21, p. 437. 
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was only from 97 09 to 97*36, the lowest on record. 
Molasses and syrup samples increased from 666 in 
1939 to 968 in 1940, and samples for special deter- 
minations amounted to 344. 

A New Micro-Calorimeter .* Heats o! Dilution of 
Aqueous Solutions of Sucrose. Fbank T. Gitckbb, 
Jr., Hugh B. Piokabd and Ralph W. Planck.* 
JL Amer. Chem. Soc., 61 , p. 469. — Study of heats of 
dilution of dilute aqueous solutions requires calori- 
metric apparatus caj)able of measuring small 
temperature changes to a millionth of a degree. 
Such a micro -calorimeter is described here. It was 
used to study the heats of dilution of sucrose in 
aqueous solutions from 0*2 to 0*006m at 20°C., and 
from 0*2 to 0*0001m at 30°C., which were found to 
be a linear function of m over the whole range within 
an average deviation of 3 micro -degrees C. 
Results are presented in tables and figures, and 
combined with the results of other worljcers on more 
concentrated solutions to obtain equations for the 
molar reiativo heat capacities of sucrose and of thti 
water in these solutions. 

Chemical Treatment of Timber for Mill Tram-Lines. 

O. S. Dahl. Proc. Queensland Soc. Siigar Cane Tech, 
llth Conf.t 1940, pj). 139-146. — ^^rimber decay is due 
to a white-rot or a brown rot fungus, the former 
attacking the cellulose and lignin, and the latter the 
cellulose only. Tar is not a good jioison for either 
fungi or white ants ; but provided penetration is 
both uniform and sufficient creosote oil is a satis- 
factory preservative, giving good protection from 
both fungi and termites. A mixture of white arsenic, 
caustic soda and crude oil is deterrent to termites, 
but of little use against the fungi attacking wood. 
Li applying the creasote, it may be brushed hot 
upon the surface of the wood, using several coats, 
but with very hard wood the penetration seldom 
exceeds J in. Cracks or fissures sliould always be 
treated with crcjasotc, being very liable to fungoid 
infection. Creasote may be injected internally into 
timber by means of pressure grease guns tlirough 
holes i in. diam. Australian iron wood, also known 
as “poison wood,” contains the toxic substance 
Erythroploeum, which with its great hardness are 
believed to account for its groat durability and 
power of resistance againet fungi and termites. 

Preparation of Nessler's Reagent. A. P. VanwSelow. 
Ind. dh Eng. Chem. (analy. edn.), 1940, 12 , pp. 
616-617. — Disconcerting experiences with Nessler’s 
reagent prepared according to formulas found in 
textbooks and the literature include slowness in the 
development of colour, formation of a red precipitate, 
and the development, of off-colours, especially with 


low concentration of ammonia. The author, how- 
ever, finds these irregularities are avoided when the 
following formula is used : 45*6 grms. of mercuric 
iodide and 34*9 grms of potassium iodide are 
dissolved in as little water as is needed, 112 grms. 
of potassium hydroxide (140 ml. of an almost 


saturated 


, . 15 ° 

solution, sp. gr. — = 


1*638) added, and 


the whole diluted to 1 litre. This solution is 0*2 ^ 
with respect to the mercury content. In the Nessler 
test, 6 ml. of this reagent to 100 ml. of final volume 
are used, and the colour comparisons with the stan- 
dards are made 30 minutes after mixing. Nessler’s 
reagent prepared according to this formula has been 
used for several years with completely satisfactory 
results at all times. 


Specific Heats of Aqueous Sucrose Solutions. Fbank 
T. Guckeb and Fbed. D. Aybes.* Jl. Amer. Chem. 
Soc., 59 , pp. 447-462. — In the table below are sum- 
marized the results of determinations of the specific 
heat of sucrose solutions at 20°C. as found by several 
investigators, the authors’ present values being given 
in the 6th column. In the 6th column pre given 
the values for the specific heats calculated from the 
heat capacities given in the “International Critical 
Tables,” these representing a weighted mean of the 
early results. They differ from the authors’ present 
results by 1*6 per cent., and are lower for every 
concentration excepting the last. 


Weight, 


•(P.. B. 

«(J. 


«(G. 

per cent. 

m 

andH.)8 

and A.) 5 

s(I.C.T.)4 andA.)5 

0 

0*0 

1-0000 . . 

1-0000 . 

1-000 

.. 1-0000 


0*1 

0-9830 . . 



. . 0*9810 

5 

0*1638 . . 



0-966 

. . 0*9714 


0*2 

0-9633 .. 



. . 0-9633 


0*3 

0-9452 .. 



. . 0-9467 

10 

0-3247 .. 


0-9436 . 

0-930 

. . 0-9428 


0*4 

0-9.305 .. 



. . 0-9312 

15 

0-6167 .. 


0-9162 . 

0-902 

. . 0-9144 


0-6 

0-9032 .. 



. . 0-9029 

20 

0-7.306 . . 



0-870 

.. 0-8861 


0-8 

0-8791 .. 



. . 0-8776 


1*0 

0-8679 .. 



. . 0*8661 

30 

1*2626 .. 


0*8320 . 

0-811 

. . 0*8299 

40 

1*9483 .. 


0*7770 . 

0-761 

. . 0-7744 

60 

2-9224 . . 


0-7110 . 

0-703 

.. 0-7213 

60 

4-3838 .. 



0-677 

. . 0-6668 

65 

6*4274 . . 


0-63.30 . 


. . 0-6406 

Microscopic Identification 

of Sugars and 

Polyhydric 

Alcohols. John 

A. Quense and 

Wm. 

M. Dbhn. 


Ind. db Eng. Chem. (analy. edn.),1940, 12 , pp. 666-660. 
— Following their previous contribution,* the authors 
contribute further micro-photographs, extending the 
use of the method to there rare sugars and three 
polyhydric alcohols and twelve binary mixtures, 
including sucrose-glucose, glucose-lactose, lactose- 
raffinose, etc. 


1 Of the North-Wostern University, Evanston, 111., V.S.A. 8 Frenzel, Builan and Haas. ZeiUeh. Eldtttoehem., 41, p. 419. 

# Janovsky and Archangclsky. Zhur. Sakhamoi Prom., 2, p. 614 ; 1.8 J., 1931, p. 697. 4 'International Gxitical Tables,***5, p.* 126. 

4 Qnoker and Ayres In the present paper. They also determined values at 26*0. 6 1,8 J,, 1940, p. 110, 


164 



Abstracts of the International Society of 
Sugar Cane Technologists* 

Under the scheme initiated by the Ihtemational Society, a collection of abstracts of papers on agrioultural 
and technical subjects is prepared monthly. A selection from these ‘‘Sugar Abstracts” ha s been made by 
ns from the material last issued, and is printed below. 


Cane Agriculture. 

Hot Water Treatment of Seed Cane. C. W. Eogerton 
and I. L. Forbes. S'ligar Bulletin , 1940, 
18 , No. 18, pp. 4-5. 

In view of the appearanoe of the chlorotic streak 
disease of sugar cane in Louisiana, and the reported 
success of its control by hot water treatment of the 
hocd jiieces in Hawaii, some investigations were made 
at the Louisiana Experiment Station. 

These experiments show that : (1) the hot water 
treatment apparently destroys all the (thlorotie 
stit'ak ; (2) cane affected with chlorotic streak and 
not treated sometimes germinates very poorly and 
the young shoots that are produced often do not 
develoj) satisfactorily ; (3) the effect of the hot vatcr 
treatment on cane free of chlorotic streak disease 
apjiarently depends on the weather conditions during 
tlio following winter. In some years better stands 
will be obtained, while in other years the effects will 
not be so satisfactory. 

'Treatment with hot water at 52'’(\ gave the most 
satisfactory results. A higher tom]ieratuie seems to 
injure the cane. The varieties Co 281 and Co 290 
are more subject to injury by heat than are tlie other 
varieties. A more rapid germination was obtained 
by seed treatment ; but, in the later plantings 
especially, this did not result in better stands. 

The Synthesis of Sucrose by Excised Blades of Cane. 

Constance E. Hartt. Hawmian Sugar 
Planters' Record, 1940, 44 , No. 2, ])p. 89-116. 

Evidence indicating that the leaf blade of the sugar 
cane plant can manufacture cane sugar when supplied 
with the simple sugars, glucose and fructose, was 
previously presented in a study of the synthesis of 
sucrose by excised blades of sugar cane.^ Numerous 
ex|)erimonts have been conducted since, all of which 
show that the blade of the cane plant has a jmrticulai ly 
(‘fficient mechanism for the formation of cane sugar 
from simple sugars. The questions of how soon the 
formation of sucrose can be dotocted, how long a 
detached leaf can continue to carry on the synthesis 
f)f sucrose, and how this process is affected by 
temperature, are considered in this report. 

The results of a large series of controlled experi- 
ments lead to these conclusions : 

Supplying the blades with both glucose and fructose 
hastens and increases the formation of cane sugar in 
the dark, compared with supplying only one of the 
simple sugars. 


Detached blades of the sugar cane plant can 
continue to form sucrose* from glucose for nearly two 
weeks, reacdiing over 16 per cent, cane sugar on the 
dry weight basis. 

Temperature affects the absorption of simple sugar, 
the interconversion of glucose and fructose, and the 
formation of sucrose. 

The absorption of simj^lo sugar is much the same 
at 6 and 20°C., but is increased considerably from 
20 to 40"C. 

The interconversion of glucose and fructose does 
not take place at 6‘ C. ; it keeps pace with the 
formation of sucrose at 20°r. ; and at 30 to 40°C. 
it IS increased. 

The optimum tempeiaturo for the formation of 
sucrose was found to f>e 30 

The temperature coi'llicients obtained in this 
investigation suggest that absoijition at low tempera- 
ture (61 to 20°C' ) was a ])urely physical process, but 
at higher tom}>cratures (20 to 40^C.) absorption was 
limited by a chemical reaction. The synthesis of 
sucrose, however, was limited by a chemical reaction 
at lower temperatures but liy a jibysical process at 
higher temperatures. 

The evidence indicates that the simple sugars are 
fleeting intermediates in tin* leaf and that canc sugar 
IS a storage product. 

Cane Growth affected by Light as well as Heat. E. W. 

Brandes and .1. 1. Lauritzen. Release of 
U.S. De])t. ot Agiiculturc. Sejitember, 1940. 

In mountainous country — particularly in the 
tropical and subtrojiical climates suitable for sugar 
cane — sharp contrasts in cloud conditions on opposite 
sides of a mountain occur frequently, with one side 
rainy an<l the* other side clear, with clouds lingering 
over one side of the range and bright sun over the 
other. Often the contrast in temperature is not so 
sharp as the contrast in the hours and intensity of 
sunlight. In some tropical areas the rainy season is 
generally cloudy, in contrast to other areas where 
showers are sandwiched between hours of blazing smi. 

In greenhouse experiments at Arlington Farm the 
authors arranged for conditions that resemble what 
sugar cane may encounter on opposite sides of a 
mountain range. They grew two lots of canes at 
78°C., normal for good growth of cane, and one lot 
at 60°F., too cool for best growth. One of the lots 
in the warm greenhouse was grown under moderately 
intense lighting, the otlier with reduced light more) 


1 J . SJ ., 1941, p. 87. 
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nearly equivalent to cloudy weather. In the cooler 
greenhouse the light was kept equal to the reduced 
lighting in the warmer house. 

The result was that under full light the cane in 
the warm house grew tliriftily and rapidly. In the 
cool house the cane remained healthy but made 
rather slow growth. The third group of canes grown 
in warmth, but with reduced lighting did not make 
intermediate growth as might have been anticipated. 
These canes barely made a start, and many died 
after a few weeks of weak growth. It became evident 
that the added warmth was not an aid to these 
plants, and that, if they lacked full light, the added 
warmth was actually a handicap. The plants clearly 
required a balance between light and temperature, 
and (;ould not endure high temperature with low 
light intensity. 

These experiments help to explain the “over the 
mountajii” problem ; they also help to explain other 
examples of seemingly freakish behavioui’. The 
results are likely to be of practical value to planters 
in restraining plantings in areas where cloud con- 
ditions do not mat(!h up with temperature conditions. 
It may also be possible for (ho sugar cane breeders 
to discov»>r varieties less sensitive to a balancing of 
light and t/em])oratiiro conditions, and thus capable 
of growing in areas where the light-sensitive varieties 
will not do well. 

Beet Technology. 

Utilization of Press- Water from Drying Plants. 

M. VON Lillienskiold. Zeitsch. Wirtach. 
Zuckerind., 1940, 90 , No. 1/2. 

A further possible method of utilizing the press- 
water is to convert both the sugar and albumin 
in it into a liigh-grade stock feed, using the 
yeast Torula utilis as the fermenting organism. 
This yeast produces no alcohol ; it is able to 
convert 80 per cent, of the sugar into a con- 
centrated stock feed containing about 50 per 
cent, of protein. 

On the basis of published figures, a plant 
drying 180 tons of beet tops a day produces 
enough press-water to make 1,306 metric tons 
of dried yeast, tlie value of which much more 
than covers the cost ; and the residual liquor 
can be discharged into the water courses with- 
out further treatment. But the problem is more 
a mechanical than a cherqical one, and search 
should be made for a method by which the tops 
may be freed from excess water before they 
are shredded. 

Xin, the Forms of Sugar Crystals. E. Riegeb. Deut, 
Zwkerind.y 1940, 65, No. 36, pp. 686-688. 

Variations in crystal form will depend either on 
the construction of the vacuum pan or on the 
methods of the boiler, but when refined syrups have 
a 8u£8ciently low content of ash and lime salts, the 
design of the pan is not of decisive influence. 


There then remains the method of operating. 
Agglomerates are much favoured if a too small 
amount (100 grms.) of seed crystals is drawn into 
the pan. In such a case the boiler thickens the 
syrup to avoid re-dissolving this small amount of 
seed, and after graining keeps the mass rather tight 
for the same reason. Under these conditions, most 
of the sugar will be in the form of agglomerates and 
only a small proportion will be as well-formed 
individual crystals. 

Heating the vacuum pan with high-pressure steam 
to produce a large evaporation rate per unit of 
heating surface gives a greater percentage of agglomer- 
ates than heating with exhaust steam. A low super- 
saturation and a low velocity of crystallization are 
the conditions for producing well-formed crystals and 
a minimum amount of agglomerates. These con- 
siderations indicate that the boiler should use a 
larger amount of seed crystals (powdered sugar) and 
that ample pan heating surfaces should be provided 
along with an ample supply of exhaust or low- 
pressure steam. 

Further, conditions leading to agglomerate 
formation are : With a system of central condensa- 
tion, the quick cutting-in of a fresh pan may lower 
the vacuum so as to bring circulation in the other 
pans to a standstill, and as much as 80 per cent, of 
agglomerates may be formed. Use of steam injectors 
to keep up circulation may help. 

If the oentral condensation system is toa small 
the syrup draught taken into one pan may stimulate 
evaporation to such an extent that boiling in the 
others is directly repressed, with falling vacuum and 
rising temperature. If this occurs after grain forma- 
tion, the amount of agglomerates may reach 75 
per cent. 

If a massecuite has been boiled to a finish and 
for some reason cannot be immediately discharged, 
and if too much water or syrup be taken in, or the 
massecuite becomes so dilute that the crystals sink 
to the bottom, there will be a 100 per cent, formation 
of agglomerates. 

Action o! Activated Carbon on Beet Juices at Different 
Stages. J. Dedbb and D. Ivancbnko. 
Liaty Cukrovar., 58 , No. 61-62, pp. 312-317 ; 
Deut, Zuckerind., 1940, 65 , p. 631. 

Diffusion juice was treated with activated carbon, 
stirred for 16 min. and filtered. With Oarboraflin, 
the content of all kinds of nitrogen in the juice 
showed a decrease ; the action of the carbon is 
comparable to-that of lime in the defecation process. 
The effect, as seen in the thin- juice, was proportional 
to the amount of carbon used. In particular, the 
subsequent darkening of the first carbonatation juice 
during the further treatment was diminished by half 
and the purity of the thin-juiee obtained in this way 
was appreciably higher. 
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In another experimental series the diffusion juice 
was treated according to the usual factory processes 
of pre-defecation, main defecation, and the first, 
second and tlurd carbonatations to obtain finished 
thin-juice, which was brought by the final sulphuring 
to a nearly neutral condition. This juice was then 
treated with various quantities of activated carbon. 
As was to be expected, there was an appreciable 
improvement in the colour. Besides that, there was 
a decrease in the content of lime salts and of the 
different forms of nitrogen compounds. Addition of 
activated carbon to this juice during the evaporation 
did not produce a further decrease of lime salts, but 
there was a further appreciable decrease of colour ; 
the total result here was an increase of purity of 
the thick- juice over that of the thin-juice, which 
indicates that the carbon has a greater effect in the 
evaporator than in the thin-juice treatment ; hence 
the evaporator appears to be the best place to use 
the carbon. 

Fires in Stored Dried Beet Pulp and their Avoidance. 

W. Paab. Deut, Zuckerind.y 1940, 65, pp. 
65-68. 

Forty-three cases of fire in the dry pulp ware- 
houses of beet sugar factories are classified according 
to origin. There were 26 cases of spontaneous com- 
bustion ; seven cases of ignition by sparks entrained 
from the drying apparatus ; three fires were caused 


by the lighting equipment ; two were arson cases ; 
and one each were due to short circuit and “care- 
lessness.” In three cases the cause of the fire could 
not be ascertained. 

Fires from spontaneous combustion are undoubtedly 
due to insufficient drying of the whole or a pert of 
the mass. If the percentage of moisture in any part 
has not been reduced to safe limits, the pulp becomes 
an excellent medium for the growth of bacteria and 
fungi, and the temperature rises to a point where 
bursting into flame sometimes occurs with explosive 
violence. 

A moisture content of not more than 14 per cent, 
is considered a safe limit, but pulp dryers have to 
reckon with the fact that stored dry pulp absorbs 
moisture from the air and in time may exceed this 
limit ; hence it is a practice to reduce the moisture 
content to 8 per cent, or less, so as t(i give the pulp 
a longer storage life before it approaches the legal 
limit. 

This, however, brings about another chance for 
fires. When the material is too sharply dried, small 
portions may become carbonized and form “pyro- 
phoric charcoal” which avidly absorbs oxygen and 
ignites spontaneously. This is mostly the cause of 
pulp fires that are said to originate from “simrks 
passing through the dryer.” These circumstances 
have given rise to some interesting disputes with 
insurance companies. 


Maubitius. — The total output of sugar for the 1940 
crop in Mauritius came to 316,670 metric tons, which 
was a very satisfactory figure, since the first months of 
the growing season were not favourable. May, June and 
July, on the other hand, were mu(*h above normal and 
helped to bring the canes forward. 


Argentine Sugar Production, 1940. — According to 
Lamborn, sugar production in Argentina during 1940 
reached a new record with 640,374 metric tons, which 
compares with 621,584 metric tons in the previous year. 
Distribution for consumption during 1940 was approxi- 
mately 480,000 tons, as compared with 426,000 tons in 
1939. Exports during 1940 came to 44,000 tons, most of 
the sugar going to Uruguay and Bolivia. 


Death or E. O. von Lippmann. — Information has 
only now reached this country of the death on September 
24th of this distii^ished German savant. He was for 
many years technical manager of the Halle a. S. sugar 
refinery, but his name will long be remembered as the 
author of several valuable works of an erudite character. 
Prominent among these are his **Geschichte des Zuckers” 
(1890, supplement in 1936), and “die Chemie der Zucker- 
arten’* (3rd edition, 1904), which latter is a standard 
work of reference, kept up to date by the annual reviews 
which he published in the Chemiker Zeitung. He also 
issued a “Geschichte der Rube*’ ; while his “Geschichte 
der Wissensohaft” and “Entstehung der Ausbreitimg der 
Alchemie” are r^rded as examples of remarkable 
scholarship. Prof. Dr. £. O. von Lippmann died at Gie 
ripe age of 84, as the result of a oar accident. 

1 TH J.A.5.3*. 


West Indian Sugar Exports, 1941. — According to 
the West India Committee Circular ^ the estimated exports 
of sugar from the British W est Indies during the perioil 
from January Ist to August 31st, 1941, are as follows : 
Barbados, 06,000 tons ; Jamaica, 128,790 tons ; Trinidad, 
106,345 tons; Leeward and Windward Islands, 06,400 
tons ; British Guiana, 80,978 tons ; and British Honduras, 
600 tons ; a total of 449,013 tons. An additional 27,000 
tons will, it IS estimated, be exported from Barbados in 
the form of Fancy Molasses. 


Exports from Peru. — According to Mr. A. N. Crosby 
of Lima, the exports of sugar from Peru during 1940 came 
to 304,216 metric tons telquel, as compared with 267,622 
tons in 1939, and 264,823 tons in 1938. The higliest 
export figure of the past five years was in 1936 when 
323,123 tons was disposed of. Of the 1940 exports, nearly 
half (144,369 tons) was sent to Chile, the United Kingdom 
came next with 33,162 tons, 27,880 tons went to U.S.A. 
and 26,636 tons to Siberia, a new destination. In 1936 
the export to the U.K. was 127,604 tons. 


Jamaican Sugar Factories. — ^A recently published 
table of data relating to the 27 factories now operating 
in Jamaica^ gave the maximum capacity in long tons of 
sugar of the largest factories to be as follows : Frome, 
40,660; Monymusk, 24,160; Bernard Lodge, 18,700; 
Gray’s Inn, 16,000; Jamaica Sugar Estates, 14,000; 
Caymanas, 12,000 ; and United Estates, 7,600. Other 
factories have capacities from 7,100 tons downwards, the 
total for the island being 215,650. Other data given 
are : size of mills, grinding rate t.c.h., tons cane per 
ton sugar, and nett grinding days. 

rly .September, 1940. 
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Unit Liauid Heaters. A. L. Wbbbe. Proc, IZth 
Conf. Assoc, Sitgar Tech. Cuba, pp. 21-33. 

Each unit coiiHists of a standard length of C.I. 
flanged pipe, 12 ft. long, to each end of which is 
bolted a standard C.I. tec, the side branches of the 
tees being 180° from each other in a vertical plane. 
To each end of this assembly is bolted a tube sheet 
made of copper or other suitable metal drilled to 
receive 1 J in. tubes making up the heating surface. 
Each of the tube sheets is fastened to the flanges of 
the tees by means of counter s\mk bolts straddling 
the regular flange bolts so that the two tees, the 
12 ft. length of pipe, the tube sheets and the tubes 
are assembled as one unit, and can be independently 
tested, if desired. 

Each of these units constitutes one pass of the 
heater, which consists of as many passes as may be 
desired, usually in even mimber combinations. The 
ends of adjacent units are connected either by return 
bends or pairs of elbows, and the liquid inlet at the 
bottom, as well as the liquid outlet at the top, are 
made of offset reducers, bringing the dimension down 
to a pipe size corresponding approximately to the 
sum of the internal areas of the tubes in one unit. 
One of the tees in the top unit provides the steam 
inlet, and one at the bottom is used as the condensed 
steam outlet. Venting is done at this point also, 
where all the non-condensible gases are driven. 

At this tee is provided a water gauge-glass to show 
whether or not the condensate is being properly re- 
moved. The support of the vertical bank of elements 
making up the lieater is accomplished simply by the 
use of four angle irons of adequate size bolted to the 
flanges of the pipes between the tees. The bottom 
of each pair of these angles is tied together by means 
of a small base plate with clips rivetted on, which 
not only prevents the angles from spreading but also 
provides adequate bearing surface to support the 
weight. No cross bracing is necessary as the rigidly 
bolted 0.1. pipe and fittings make ample provision 
for this. 

Such an arrangement for the construction of 
heaters is a wide departure from the conventional 
design. Advantages that it has been proved to 
possess are that the separate tube sheets are made 
of material not subject to breakage ; that the diffi- 
culty and annoyance of holding and staybolting the 
covers to the heads of old heaters is eliminated ; 
and that steel shells and steel baffles all liable to 
corrosion and wear-and-tear are not used. Moreover, 
such heaters can be used as heat exchangers for 
warming the cold raw juice by means of hot con- 
densate from the evaporators. As much as 60 to 
60®F, can be gained in the initial temperature of the 
juice by this simple and economical method. 


Regarding the matter of cleaning, the washout pipe 
should be so arranged that one heater can be cleaned 
while the others are in operation. One can employ, 
for example, two small headers, one above the heaters 
and one below, and at each heater in each header is 
a 3-way cock. A tank is provided for the cleaning 
caustic soda liquor, and a pump for circulating this 
cleaning solution through the heater under treatment. 
Then it must be mentioned that it has been foimd 
practicable to clean heaters simply by circulating 
through thorn unlimed raw juice, the acidity of which 
removes the scale in very practical manner. 

Purity Rises occurring in Evaporation. J. Mabohi&s.' 
Archief Smherind. N ederl.-Indie, 1940, !• 
pp. 225-230. 

Purity rises occurring during the evaporation of 
thin to thick juice are quite frequent, leading one 
to enquire if this phenomenon is real or apparent, 
and to what cause or causes it may be ascribed. 
Here are some figures from Java mutual control 
returns showing the extent of such rises for the three 
types of factories concerned : — 

Defecation. Snlphitation Carbonatation. 


1935 10 .. 1 0 .. 0*4 

1936 0-7 .. I'O .. 0*2 

1937 0 7 .. 0*8 .. 0-4 

1938 0-8 .. 0-9 .. 0-6 


As possible causes of such rises one can consider : 
(1) a real rise, due to the elimination of non -sugars 
during the evaporation ; (2) an apparent rise due to 
the transformation of optically-active substances ; 
and (3) an apparent rise, due to errors in the 
analytical methods used. These causes are discussed 
seriatim below : 

(1) Non -sugar elimination can take place in the 
gaseous state with the elimination of CO 2 to form 
part of the incondensible gases and to some extent 
to pass into the condensed water. Pavias* carried 
out laboratory investigations in this direction in 
which he boiled beet juices and examined the 
distillates. By determining the CO 2 and NHa in 
these, he calculated the loss in the density of the 
treated juices, due to the decomposition which had 
occurred, finding it to amount to a maximum of 
0*02° Bg., which would explain a rise in purity of 
only about 0*1. 

Non-sugar elimination can of course take place by 
the elimination of incrustation-forming constituents^ 
in which connexion it was foimd that 20,000 q. of 
Brix, about 1,000 kg. of scale, were obtained. It 
follows from these figures that tho purity of the thin- 
juice thus evaporated should only have risen from 
87-00 to 87-04. 


^ Sugar Experiment Station for the ^ava Stunr Industry, Pasoeroeait. 
e Zeateh, Zuekmnd. OteekoOw., 1086, SO, pp. 1^-186 ; 1936, p. 801. 
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(2) Transformation of the dextrose and levuloso 
present in cane juice undergoing evaporation can 
occur as the result of the Lobry de Bruyn and 
Alberta van Ekenstein reaction. According to 
Thibme,^ using some figures of Van der Linden, 
the rotation of the reducing sugars may increase or 
decrease during evaporation, some of the figures 
presented (giving °V.) being as follows : — 



Raw Juice. 

Thin .Tnl(W‘ 

Thick Juice. 

Defecation 

... -26-6 

. . -25-7 . 

. -27*2 

Sulphitation : 

cold 

... —261 

. . -14-2 . 

. —16-5 

hot, at 60°C. . 

... —26*8 

. . —21*4 . 

. —19-0 

hot, at 80°C. . 

. . —26-6 

. . — 19-7 . 

. --18-9 

Carbonatation : 

siriglo 

. . —16-7 

. . — 2-2 . 

. -12-4 


-27-8 

. . - 5-8 . 

. - 61 

double 

. . . -27-2 

. . —15-6 . 

-13-5 


—33-4 

. . — 8-1 . 

. - 8‘3 

De Haan .... 

... -26*9 

. . - - 9-4 . 

. —101 


(3) Errors in analytical methods are last considered. 
Figures for Czechoslovakian beet sugar factories* 
show purity rises from 0-70 to 0-86 during evapora- 
tion, which rises cannot, of course, be the result of 
transformations of the reducing sugars, these being 
absent. Examination, however, shows that they are 
the result of the analytical methods used, according 
to which the thick juice is diluted for the analysis 
and the thin juice is not, while errors occur due to 
contraction taking place on dilution occur. In Java, 
however, such errors cannot arise, as the two analyses 
arc made under comparable conditions. 

On the other hand, alterations in the polarization 
can occur as the result of the use of neutral and of 
basic lead acetate for clarification, but these must 
be very slight. Having considered the above possible 
causes for the occurrence of rises of purity during 
evaporation, and their possible extent, the author 
concludes that the exact cause remains unknown. 
It can be accounted for only i)artly by a removal of 
the non-sugars, and perhaps to a greater extent by 
the transformation of the reducing siigars, but not 
entirely by both causes. 


Automatic pH Control. J. L. Clayton. Technical 
Communication No. 3, Bureau of Sugar Ex- 
periment Station, Brisbane, Queensland, 1940. 

Although it has not been proved conclusively that 
the maintenance of a uniform pH during clarifica- 
tion provides optimum conditions for subsequent 
sugar recovery, due primarily to the well-known 
lack of imiformity in the properties of different 
juices, nevertheless there can be little doubt that 
the maintenance of a constant pH does yield better 
results than the haphazard method of working for- 
merly generally the vogue. With pH values ranging 
at random between 6 and 8’5, as inevitably occurs 


in the absence of control, the work of the subsiders 
is doubtless considerably impaired. 

For several years past there have been available 
instruments designed for the automatic control of 
pH at the liming station, but their high cost has 
restricted the number of installations in most 
countries. Some throe years ago the first model of 
the Queensland pH Meter was developed to facilitate 
the manual control of pH, and its popularity has 
increased to such an extent that to-day very few 
factories in that country are without one.* Work 
has since proceeded on the design of an automatic 
controller, which has now been porfe(}ted sufficiently 
for general application. 

It should be made clear at the start that the 
automatic control of the pH is not to be undertaken 
lightly. To acquire a suitable control instrument is 
only the first step on the way : one has to consider 
the supply of lime, and the arrangements for mixing 
it with the juice as factors in determining the effec- 
tiveness of the installation. In this paper the author 
studies what part the characteristics of the liming 
process play in the operation of the various systems 
of pH control. Although quite a number of control 
systems are available, only two main ty|ies have so 
far been used in Queensland. 

These are designated as (1) “constant -speed floating 
control” and (2) “on-off” control. In the former 
method lime flows continuously into the juice, and 
whenever the pH of the juice exceeds the limits of 
an arbitrarily fixed range on either side of tlio desired 
pH (the dead range), the lime flow is altered at 
constant rate in such a direction as to oppose the 
pH variation which actuated the controller. In the 
second system, there is no dead range and the lime 
supply is switched “on” and “off” according as the 
pH is below or above the desired pH value referred 
to as the control point. It is assumed that the lime 
supply is uniform in quality. 

Time lag is always the most important single 
factor in automatic control. It niay be reduced to 
a minimum by enstuing that the lime distribution 
system is situated close to the liming })oint and by 
promoting good mixing between the streams of juice 
and lime so that a uniform sample may be promptly 
passed to the controller electrodes. There is really 
little to choose between the two systems on the score 
of jierformance, and an accuracy of about ^ 0*15 
pH imits may be obtained. 

Two on-off control installations have so far been 
made in Queensland. The first is a modification 
of the Pepeekeo liming system as described by 
Freshman,* in which the electroties are situated on 
the side of the tank and juice runs from the tank 
by gravity feed through the electrode chamber aiul 
returns to the stream entering the mixing tank, the 
time lag from tank to electrodes being extremely 

2 ZeU$eh. Zuehtrind. Czechoslov., 1038, No. 40. 

4 T,SJ., 1940, p. 268. 


1 Archisf, 1031. Meded. No. 10, p. 728. 
5 1041, p. 21. 
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small. The second ditters, in that the lime flows in 
a constant stream, and by means of a moving channel 
the whole supply is diverted either to the juice or 
back to the lime supply tank, the lime being added to 
the juice in a “SumaMix” constant liming ap|)aratus 
with the ole(;trode8 mounted over the tank and 
dipping into the main body of the juice. 


Mannfactiire of High-Test Inverted Molasses, using 
Activated Yeast. Fernando Gxjerrero. 
Procredings of the IMh Conference of the 
Association of Sugar Technologists of Cuba, 
!>]). 311-317. 

In (’ll ha the manufacture of so-called Ixigh-test 
invoited molasses (for uso in distilleries) has attained 
a rather considerable dimension, 92 million gallons 
having been produced in 39 mills during the past 
croi^. Most of this was made with the use of sulphuric 
acid for effecting the inversion,^ which is here des- 
cribed as a primitive procedure, liaving a destructive 
effect on pans, jiumps and tanks. But, in place of 
acifl, the use of tlie invertase present in yeast has 
been advocated,* and in this article the application 
of this process is described, usitig a special prepara- 
tion here termed “the new activated yeast.” 

When, a few years ago, the author began to try 
out this inversion method, he used ordinary bakers* 
yeast, the inverting power of which is admittedly 
low ; later he used a specially selected yeast, and 
obtained better results ; but now, with the now 
activated yeast, an inversion power about 8'6 times 
that of ordinary yeast is obtained. 

This inversion power is measured by the “inverton,” 
which is the amount of enzyme required to produce 
5 mgrms. of invert sugar in a 6 per cent, sucrose 
solution per minute at a temperature of 55°C. ; and 
applying this unit to the different tjqx^s of yeast the 
values obtained are : ordinary bakers’, 37-8; specially 
selected, 170 ; and new activated, 320 invertons. It 
is, therefore, clear that much progress has been made 
in making a highly active form of invertase 
preparation. 

For the manufacture of 1000 galls, of the high- 
test molasses with sulphuric fiwiid as hydrolyst, the 
cost of the aidd is $M0, Imt the cost of the necessary 
yeast invertase preparation is rather leas, naxnely 
about $0*85, and there is no plant deterioration to 
take into consiiloration. This deterioration in the 
case of acid has been estimated to be as high as 
$1*00 per 1000 galls, of high -test molasses manu- 
factured. 

Some graphs are shown in the original paper 
showing times of inversion from 8 to 18 hours on 
syrups of different Brix and pH and at different 
temperatures and using different amoimts of yeast 
preparation. In general, it appears from these figures 
that tlie conditions necessary for the yeast invertase 
hydrolysis are : density, 52 to 60® Brix ; tempera- 


ture, 60 to 60®C. ; pH, 6*0 to 7*0 ; time, about 8 
hours ; amount of preparation, about 6 lbs. per 1000 
galls, of the sugar liquor ; and time to effect a 70 
I>er cent, inversion, about 8 to 10 hours. 


Possibilitiefi of Integral Imbibition. J. G . Salinas. 
Proc, l^th Conf. Assoc, Sugar Tech, Cuba, pp. 133- 
163. — In this article the theme is lengthily discussed 
that the loss of sugar resulting from the bacteriological 
contamination of the dilute juices as the result of 
their circularizing in compound imbibition is such as 
to nullify entirely the assumed advantages of this 
syTstem as compared with simple or integral imbibi- 
tion. Therefore, provided always that evaporator 
capacity and fuel supply allow of the application to 
each grinding of a sufficient amount of water to 
I^roduce an adequate admixture with the original, 
re-utilizing dilute juice should be abandoned. 
Greater attention should be given to the hygiene of 
the mill, which should be washed down with water 
and disinfectant media every 8 hours. This would 
go some way at any rate towards ensuring the ideal 
of the asepsis of the mill juices, and the result would 
be that the fall in their purity at presei^t to be 
observed would be considerably reduced with favoui*- 
able repercussions on the efficiency of clarification. 
Numerous diagrams illustrate different possible 
systems of imbibition, simple and compound. 


Decomposition of Sugars in Boiler Waters. F. 

Kulhanek. ListyCukrovar„l^,yp, 167-162; through 
Chem, Abs., 1940, 84 , 7644-7646.— For 0*6, 1*0, 
2*0 and 4*0 hours 0*01 M solutions of sucrose were 
heated in an autoclave at 160 to 170° C. and 6 to 8*6 
atm. pressure in the presence of 0*0008, 0*0016, 0*003, 
0*006, 0*008, 0*009, 0*011, 0*14, 0*16, 0*20 and 0*24 
M NaOH, NatCOg and NajP 04 . 12 HjO. Under these 
conditions, decomposition was so complete that the 
solutions failed even to reduce Fehling’s solution or 
even to react with a-naphthol. Decomposition pro- 
flucts resulting were acidic in character, consuming 
from 0*3 to 0*5 of their weight in equivalent units 
of titratable sodium hydroxide. 


Practioal Role for Electric Wiring of Motors. A. R. 

Ruiz. Proc. \Uh Conf. Assoc. Sugar Tech. Cuba, 
pp. 93-97. — To find the area of the cross section in 
the electric wiring of motors, and especially to 
ascertain the voltage drop and the power factor, 
recourse is generally had to rather complicated 
formulae ; but by means of the following simple 
expression sufficiently accurate results for most 
practical purposes can be obtained : Gauge in 
circular mils X 3*26 X H.P. x ft., a table then 
giving the corresponding sizes of wires (B. & 

A mil is defined as a wire which is one-thousandth 
of an inch in diameter, its cross-sectional area being 
1 circular mil. 
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Review of Recent Patents. 


Copies of specifications of patents with their drawings can be obtained on applicaUon to the following - Kingdom, : Patent 

«« «..«noh r Abstracts of Unitcd Kingdom 

Controller of H.M. Stationery Oillce. London, 


Olllco. Sales Branch, ^6. Southampton Buildings, Chancery Lane, London, W.C.2 (price is 
patents marked in our Review with a star (*) arc reproduced with the permission of the Cont 


trom the GroiU) Abridgements issued by this Department. Sometimes only the drawings are so reproduced. United States: Com- 
missioner of Patents, Washington, D.C. (price lo cents each). France: L'Imprimoric Nationalo, 87, rue Vioillc, du Temple, Paris. 
Germany: Patentamt, Berlin, Germany. » r » 


UNITED STATES. 

Juice Clarifier. Ashton K. Smith, of Franklin, La 
2,205,934. June 25bh, 1940. 

The primary object of the invention is to provide 
a clarifier which eliminates the use of any moving 
parts. Referring to the drawing, 6 designates a tank, 
scpiare in cross section, closed on all sides including 
the top, having inwardly inclined bottom walls 7 
converging towards the centre of the tank with n 
(•('iitral portion at the base to form a sediment 
trap 8. Arranged in the tank are a plurality of 
vertically spaced baffles 10, in the form of funnels, 
termed at their bases with spcnits 11 of successively 
decj-easing diameter. 



One of the side walls has spaced openings 12 
communicating with the interior of the tank above 
each of the respective bafiles 10, said openings also 
providing communication with a chamber 13, which 
IS open at its top, and provided with a feed-pipe 15. 
This chamber 13 constitutes a scum compartment, 
and is provided with a trough 16 having a drain 17 
with a depending baffle 18. At the side of the tank 
are drain pipes 19 between each of the baffles 10 
with a similar drain pipe 20 above the uppermost 
baffle. 

In operating the clarifier, hot juice is admitted 
through feed-pipe 15, the bafile 18 maintaining the 
8cum and other light floating matter in the compart- 
ment 13, the liquid level of the juice being inain- 
tained bo as to allow the floating matter to overflow 


into trough 10. FroJii tlio compart nuuit 13 the juice 
flows through opening.s 12 into the main tank, the 
heavy material settling upon the surfaces of the 
baffles 10 to later fall through the spouts 11 into 
the sediment trap 8. Finally, clear juice is drawn 
off through all or any of the drain-pipes 19 and 20 
to be collected in tlie evajiorator supply tank. 

Mann&M$tare of Cane Sugar (Three-Massecuite Process). 

Geo. E. Stevens (assignor to The Western 

States Machine Go., of New York). 

2,217,604. October 8th, 1940. 

Boiling proces.seH at iiiesimt used in the manu- 
facture of cane sugar call for irnpiov'cment. Avoid- 
able re-introduction of non-sugars takes place, and 
there is too much intermixture of relatively jiure 
and relatively impure materials, so tliat the ilirecd- 
ness of the r<»iite from incoming raw material to low 
purity end-material is imjiaired and over -all ])rocess 
efficiency is reduced. Double purging may decreasii 
the re-circularizing of non-sugars, but this means 
additional equipment and additional work. 

In one einbodimont of the present invention to 
overcome these defects, raw cane sugar is manu- 
factured from meladnra (eva))orator s>Tup) by a 
S-massecuite })rocess involving the dirc<‘t production 
of marketable raw sugar having good keeping ami 
refining qualities from each of the three massecuites, 
the maintenance of third massecuite at a fixed low 
)>iirity. and the maintenance of first inassocuite at 
an abnormally high purity ; the third, or crystallizer, 
sugar produced by this process may lie blended with 
first and second sugars and ship])cd to market, or 
it may bo mingled with meladnra and used as seed 
for first or second ma.ssocuito boilings or for both. 

In another embodiment, cane sugar of extra high 
cpiality having a purity of 99-0 to 99-5 is produc.ed 
directly from the liist and second massecuites, and 
this may either bo marketed as plantation raw sugar 
of bettor than usual quality or melted and passed 
through a conventional refining process for the 
production of refined sugar, without intermediate 
aflination treatment. In this embodiment also, tho 
first massecuite is kept at an unusually high purity ; 
the second massecuite is maintained in proper 
relation to third massecuite purity by fractionation 
and distribution of centrifugal run-offs. Keference 
is made to U.8. Patents 2,086,95U and 2,145,633* 
as .suitable apjiaratus to be used in these operations. 

Claim 5 ; A S-massecuite process for producing 
raw cane sugar and final molasses from ineladuia 
which comprises boiling first massecuite of at least 
meladura purity from incoming meladura, on seed 


1 t.SJ„ 1958, p. 41. 2 LSJ., 1989, p. 441. 
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Hugar of at least 97® purity, and centrifuging the 
massecuite to produce first sugar of at least 96 
polarization and first molasses of about 20 or more 
1 Joints lower purity tlian the first massecuite, boiling 
second massecuite from first molasses on seed sugar 
of at least 97° purity, and centrifuging the same to 
])roduce second sugar of at least 96 polarization and 
second molasses of about 20 or more points lower 
jjurity than the second inassocuite, boiling third 
massecuite, on seed j>rovided by a portion of said 
s 'CQnd massecuite, trom said second molasses and a 
jim-ofE fra(^tion from third massecuite purgings of 
about third massecuite purity, cooling and further 
crystallizing the boiled third massecuite, re-heating 
the same just before centrifuging, purging the re- 
heated massecuite to extract et least 90 per cent, of 
<hc mother -liquor from the third sugar and then 
washing the sugar to a purity of at least 97°, sharply 
separating the streams of mother -liquor and wash 
syrup expelled fiom the sugar so as to obtain final 
molasses of usual low purity and the aforesaid run- 
off fraction, respectively, and using said third sugar 
on the aforesaid seed sugar. 

Claim 10 : A S-massecuite process for producing 
liigh purity cane sugar and final molasses from the 
meladiira which comprises boiling first massecuite, 
on seed sugar of high purity, from incoming moladura 
and a “high first” run-off fraction, purging mother- 
licjuor from the massecuite, washing the first sugar 
in centrifugals and continually fractionating centri- 
fugal run-offs to produce first sugar of a least 99° 
purity, a “low first” run-off fraction consisting 
essentially of mother-liquor and said “high first” 
run-off fraction consisting substantially entirely of 
wasli syi'up, boiling second massecuite, on seed sugar 
of high purity, from said “low first” fraction and a 
“high second” run-off fraction, purging inother- 
licpior from the second massecuite, washing th© 
.econd sugar in centrifugals and continually fraction- 
ating centrifugal run-offs to produce second sugar of 
about 99° purity, a “low second” lun-off fraction 
consisting substantially entirely of mother-liquor and 
said “high second” fraction consisting essentially of 
wash syrup, boiling third massecuite, on seed pro- 
vided by a portion of said second massecuite, from 
said “low second” fraction and a “high third” run- 
off fraction, cooling and further crystallizing the 
boiled third massecuite, re-heating the same just 
before centrifuging, purging the re-heated third 
massecuite to extract at least 90 per cent, of the 
mother -liquor from the third sugar, washing the 
sugar to a purity of at least 97° and continually 
fractionating cent ifugal run-offs, to produce high 
purity third suger, said “high third” run-off fraction 
consisting essentially of wash syrup, and final 
molasses consisting substantially entirely of mother- 
liquor, and using said third sugar as the aforesaid 
seed sugar. 


Refining Sugar [A Process eliminating Atfination], 

Eugene Bobebts and Geo. E. Stevens 
(assignors to The Westebn States Machine 
Co. of New York). 2,217,698. October 8th, 
1940. 

This invention utilizes the discovery that the 
preliminary purification of grain sugar (e.g., raw 
sugar) contaminated with surface impurities can be 
carried out to advantage by mingling of the sugar 
with a massecuite produced in the normal operation 
of the plant. The process, therefore, aims at elimi- 
nating the affination step in refining as ordinarily 
performed. 

ill its operation, regulated streams of massecuite 
from one of the vacuum pans and of raw sugar from 
bins are introduced into a conveyor, where they are 
mixed to some extent, and from which they pass 
into a distributor as a thick viscid mass. This drops 
into a mingler tank where it is thoroughly stirred 
while dry heat is introduced from the revolving coils 
(apparatus described by E. Bobebts, serial No. 
83,634 being used).* It is then discharged into the 
centrifugal machines below. 

* 

During this treatment adherent surface impurities 
carried by the raw sugar grain are softened and 
moistened, the vigorous mingling operation causing 
these to be loosened from the crystals, a’l without 
dissolving any substantial amount of the crystal. 
The operation of the mixing and conditioning 
apparatus is substantially the same as claimed by 
Geo. E. Stevens in U.S. Patent No. 2,176,998.* 
The washed sugar recovered from the centrifugals 
attains a purity of 98*6 at least. By the practice of 
this process, highly economical operations result in 
the case of a refinery producing part of its white 
.sugar output from cane juice and the remainder 
from imported raw sugar, the same mingling and 
centrifugal equipment being used for the purging of 
the massecuites and for the affining treatment of the 
raw sugar in the manner described. 

Claim 1 ; The process of refining sugar which 
comprises combining massecuite with granular sugar 
having adherent surface impurities, heating the 
combined materials so as to impart a fluidity suit- 
able for efficient separation of solids from liquid, 
and thereafter separating grain sugar from the liquid 
content of the combined materials. Claim 4 : In 
the production of white cane sugar, the steps which 
comprise boiling massecuite from process materials 
and concentrated cane juice, mingling such masse- 
cuite with raw cane sugeu*, stirring and heating the 
combined materials to increase their temperattir© 
and fluidity and to loosen adherent impurities from 
the raw sugar, and thereafter separating liquid and 
solid^constituent8*of the resulting magma in centri- 

fugal machines. 

* 1940, p. 164. 


1 Sec also U.S. Patent, 2 066,778 ; T . 8 J „ 1987, pp. 199-200. 
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Stock Exchange Quotations of Sugar Company Shares. 


LONDON. 


COMPANY. 

AnglO’CeyloD & General Estates Co. (Ord. Stock) . . 

Antigua Sugar Factory Ltd. (£1 Shares) 

Booker Bros., McConnell & Co. Ltd. (£1 Shares). . . 

Caroni Ltd. (2/0 Ord. Shares) 

(6% Cura. Prof. £1 Shares) 

GledhoW'Chaka’s Kraal Sugar Co. Ltd. (£l Shares). , 

Hulett, Sir J. L. & Sons Ltd. (£1 Shares) 

Incomati Estates Ltd. (£1 Shares) 

Leach’s Argentine Estates Ltd. (10/0 units of Stock) 

Reynolds Bros. Ltd. (£1 Shares) 

St. Kitts (London) Sugar Factory Ltd. (£1 Shares) . . 
St€. Madeleine Sugar Co. Ltd. (Ordinary Stock) .... 

Sena Sugar Estates Ltd. (10/0 Shares) 

Tate & Lyle Ltd. (£1 Shares) 

Trinidad Sugar Estates Ltd. (Ord 6/0 units of Stock) 
United Molasses Co. Ltd. (6/8d. units of Stock) 


Quotation 

April 21st 

Quotation 
March 2oth 

1941 Prices 

1941 

1941 

Highest. 

Lowest 

24/0 - 

- 26/6 . . 

*A — ^A 

26/3 

.. 24/6 

i - 1 

i - f 

8/9 

. 8/9 

2| — 2f 

2A - 2A 

62/6 

. 47/6 

I/O — 1/6 

1/0— 1/6 

l/2i 

. 1/0 

21/9 — 22/9 . . 

> A - lA 

22/0 

. 20/3 


'A - lA 

24/6 

. 22/0 

24/6 — 25/9 

25/0 — 26/0 

20/0 

. 22/4 

A- 

-A •• 

A- A 

— 


6/0 — 6/6 

0/0 — 6/6 

6/6 

. 6/3 

:u;6 — 36/6 . . 

34/0 — 36/0 

. . 38/0 

. 32/71 

If - li 

H - 1| 

— 

. — 

1.3/6—14/6 .. 


14/3 

. 11/9 


i ”* i8r 

6/4 

. 5/0 

48/3 — 49/3 . . 

49/3 — 60/3 

. . 60/9 

. 46/0 

6/0 — 6/0 

5/0 — 6/0 

6/6 

6/0 

22/3 — 22/9 

22/9 — 23/3 

. . 25/4 

.. 21/9 



NEW YORK (Common SHABEs).t 

1941r 


Name of Stock. 

Par Value 

Closing Price 
April loth. 1941. 

Highest 
for the Year. 

Lowest 
for the Yea r 

American Crystal Sugar Co 


11} .. 

HI 

H 

American Sugar Refining Co. . . 

$100 

15i . . 

19 

13 

Central Aguirre Associates .... 


18| 

22| 

18i 

Cuban American Sugar Co 

$10 

4 

6i .. 


Groat Western Sugar Co 


22| 

201 . . 

19i 

South Puerto Rico Sugar Co. . . 


m .. 

21 

16^ 


t Quotations arc iii American dollars aud fractions thereof 


United 

States, All Ports. 

{Willett Gray) 

1941 

1940 

1939 


Long Tons. 

Long Tons. 

Long Tons. 

Total Receipts, January 1st to March 1st 

690.718 

589,764 

679,369 

Meltings by Refiners „ „ 

660,017 

681,284 

555,881 

Importers’ Stock, March Ist 

56,925 

68,929 

27,199 

Refiners* Stock „ „ 

239,871 

376,110 

196,261 

Total Stock „ ,, 

296,796 

445,039 

223,460 


1940 

1939 

1938 

Total Consumption for twelve months 


5,648,513 

5,604,051 


Cuba. 

{[Villett ds Gray) 

1941 

1940 

1939 

Carry-over from previous crops 

Spanish Tons. 

Spanish Tons 

Spanish Tons 

1,184,393 

688,293 

729,172 

Loss Sugar for Conversion to Molasses 


— — 



Production to March 1st 

1,140,869 

588,293 

729,172 


1,060,000 

1,300,000 

£lxports since January let 

2,040,869 

1,638,293 

2,029,172 


379,977 

370,208 

Stock (entire Island) March 1st 


1,258,316 

«... 1,668,964 


Omtrala grinding, 162, against 167 in 1940, and 156 in 1039. 
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The Market in New York. 


As subsequent events proved, tlie doniestic market 
was at its peak when our last report was written 
and during the period under review the tendency 
was towards slightly lower levels. The refined 
demand had already been checked by the mucli 
higher i)rices asked, and when some profit-taking 
develojied in the Futures section, refiners withdrew 
from the market after having jmrehased a further 

15,000 Ions on the 25th March at the jmrity of 2*55 
cents c. & f. New York. Further business since then 
was on a inodtaato ^f‘ale down to 2-45 cents c. & f. 
and parity, total sales leporttd being in the neigh- 
bourhood of 60,000 tons against about 220,000 tons 
in tlie previous montli. The Philippine Islands have 
renounced 73,000 short tons of their IbS. quota 
w'hiidi w'ould liave been subject to the full duty of 
1-87J cents and the United States Secretary of Agri- 
culture has re-allocated this quantity amongst other 
pioducers. The market went slightly easier on this 
news, but became firmer a few days later when it 
was announc'd that the U.S. beet acreage would 
ri^niain uni'hangod, as there had previously been 
rumours that an incucase in sowings proliably as high 
as 20 per cent, was contemplated. 

Refiners advanced their (flotations on March 25th 
a further 15 cents to 5*10 cents, since when |Trices 
have remain unchanged. 


It will not be possible to give any report on the 
domestic Futures market, as the (iaily figures for 
this section are no longer cabled to this side. 

The No. 4 Futures contract has been quiet and 
without much feature, the daily fluctuations being 
somewhat irregular in nature but with a gradual 
tendency towards lower levels owing to the absence 
of any general support, quotations being 13 to 7J 
points lower compared with a month ago. A moderate 
amount of May liquidation has been experienced 
but tliis was very largely absorbed by trade covering 
whilst 254 tenders on April 17th were quickly taken 
up. Hojies that the British Government might be 
purchasers of Cuban sugar have not yet materialized, 
but Cuban producers are finding a moderate outlet 
for their sugars by re-melting centrifugals and 
converting them into high testing molasses for 
which there is a fair demand in the United States 
at a price comparing favourably with the current 
(quotations in the Futures contract. As molasses are 
not included in the United States quota, it will be 
seen that an additional outlet is created by this 
procedure. 

C. CzARNiKOVf, Ltd. 

21, Mincing Lane, 

London, E.C.3. 

25th April, 1941. 


Research. — “TIac price of progress is rosearcli, which 
alone assures the security of dividends.’^ — A rthur D. 
Little. 


U.K. Bket Prices for 1U4(J. — The Ministry of Food 
lias just lately agreed to alloM' U.K. beet growers an 
increased price for the roots grown in the 1940 season. 
The increiise reprosonts an increment of 2s. 6d. per ton 
over the provisional price allowed in tlie summer of 1940. 
The jirices per ton of beet of 15*5 sugar content will 
accordingly range from 66s. 3d. to 6Hs. 3d. according to 
the factory concerned. For the 1941 (*rop the agreed 
prices are higher, ranging from 61s. 6d. to 63s. 6d., plus 
a bonus of Is. 3d. per ton for roots delivered in September 
or after December 31st. 


Alcohol Production in U.S. — For the fiscal year 
ended June 30th, 1940, the production of ethyl alcohol 
in the U.S. amounted to 243,727,766 proof gall., a record 
liigh figure. It was 42,693,908 proof gall, above the 
figure for 1939. It was made in 37 plants, and the 
materials used were : molasses 68*6. ethyl sulphate 26*1, 
grain 6*7, and other materials 0*6 jier cent. 


Dorr Processes and Equipment. 2 — Some of the daily 
tonnages of major products processed by Dorr machines 
and equipment for grading, thickening, clarifying and 
filtering are as follows : cane sugar (entire world), 12,000 
tons ; beet (U.S. A. only), 2,000 tons ; concrete and sand, 

225.000 tons ; phosphate rock, 15,800 tons ; and cement, 

32.000 barrels. 


Organic vs. Inorganic Fertilizers.^ — “It is an iueon- 
testiblo fact that crops equal in quality to those produced 
by organic fertilizers can bo produced by inorganic 
fertilizers .... Experiments have been canied out on 
the Continent in which no difference in the quality of 
crops produr ed by organic aiKi inorganic fertilizers could 
be found. Hroadbalk field at Rothamsted has grown 
wheat for 98 years. Taking the plot which has received 
farmyard manure every year, and the one which has 
received inorganic fertilizers, there is no appre(;iab]e 
difforoni’P in tlie baking quality or the vitamin content 
of the wht'at grown. Nor is there any difference in the 
susceptibility of tlie plots to disease, and although there 
is a difference in the weed flora there is no sign that the 
wheat on the artificially fertilized plots cannot stand up 
to the weeds as well as that on the organically fertilized 
plot,” 


Continuity of Research. 3 — “Research such as is 
carried out in the Department of Chemical Technolop'’ 
is not a mass of disconnected experiments that can be 
broken off at any time arbitrarily chosen, and renewed 
successfully by other men, or in another place. Research 
at the present day, if it is fundamental in its nature and 
of industrial importance, must be planned for a long 
time in advance, and it is best carried out by a team 
accustomed to work together under a captain they trust. 
The time for changing the captain — ^if we are considerii^ 
the problem in relation to the value of the research — ^is 
not to be determined by the progress of time, but by 
the progress of the research. Time is uniform in its 
flow, research is not. A particular month in a particular 
year may coincide with the culmination of a great attack 
after months of careful preparation; that is not fhe 
time to change a trusted and capable leader.” 


1 G. V. Jacks : Journal of the Roifol Society a 
Tbe late Prof. Wm. A. BONK, D.Sc., Ph.D., Fj 


AH9, Xm. 89, Ko. 4682, 
lonnetiy Profesior of 
Tectmolog 


229-244. 8 Chem. d> iinf.. 1941, p. 189. 

Tecbnology, Impettal College of Sdenoe 
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Notes and Comments. 


The War. 

A month ago Greece was the scene of a severe 
struggle, in which British forces were helping the 
(J reeks to fight a rearguard action against a German 
invasion. Unfortunately a large section of the Greek 
army which was retiring from the Albanian battle- 
field on the Allies* western dank was cut off by a 
superior German force and, running short of supplies 
and munitions, had to surrender. It was only a ques- 
tion of time, then, ere the British forces had to retire 
to the sea coast south of Athens. Once more an epic 
of Dunkirk was enacted, this time tinder even more 
difficult conditions. About three-quarters of the 
British forces originally sent to Greece, as well as 
some Greek units, got safely away to Crete and Egypt, 
thanks to the support of our Navy. The stand made 
in Greece seems to have been fully justified ; apart 
trom the Greek determination not to surrender their 
c ountry without a fight, the Allies had a good oppor- 
t unity of measuring themselves against the German 
military might and inflicting severe losses on it, which 
must clearly have upset the Nazi time-table. The 
deciding factor in the German victory was clearly 
their preponderance in aircraft. Again it was shown 
that the only answer to dive-bombers and fighters is 
an adequate supply of fighters of our own ; and 
unfortunately the British B.A.F. had too many irons 
in the fire in the Middle East to be able to oppose the 
German invasion of Greece with an adequate air 
force.! The German air attack was overwhelming, 
and against it the ground forces of the Allies, which 
otherwise might have successfully resisted, at least for 
some time longer, the German ground invasion, had 
to give in and evacuate as best as they could from 
Greek territory. So another small country was added 
to the Nazi bag, but not till Greece had covered 
herself with imperishable glory. 

Once Greece was secured, it became clear that the 
t^man aim was to pudi on towards Syria, the 
territory held by France under the Iieague of Nations* 
ftaaste|iping stone to the oil regions of Irak and Iran. 


Air-borne troops quickly seized various small Greek 
islands to use as vantage points, while the Italian 
Dodecanese was at their service, with all their air- 
fields. Incidentally, it has doubtless been a matter of 
comment why the British left Italy in possession of 
those twelve islands close to the Turkish coast, includ- 
ing the fair-sized island of Rhodes. The answer 
would appear to be that British strategy did not think 
it advisable to disperse the limited forces available in 
the Middle East by seizing and garrisoning so many 
small islands, in view of the German technique of 
conveying and landing troops by air. Rather the 
British Command has preferred to concentrate on 
guarding the larger islands of Crete and Cyprus, 
possession of which is a necessity to the Germans if 
they are to use Syria to the full as a gateway to Asia 
and not invade Turkey at this stage. 

Events seem to have proved the wisdom of this 
decision, for, as we write, C’rete is being attacked in 
substantial force by Gorman air -borne troops, aided 
by the ubiquitous dive-bombers ; the topographical 
lay-out of this mountainous island is, however, no 
help to the invaders and the Allied forces (British and 
Greek) stationed there can be expected to defend the 
island to the last. There are few landing places and 
few sites for aerodromes, so the Gormans have to 
depend on parachuted troops, for conveying which 
they seem to have no lack of air carriers. Here again 
an important factor is the ability of the Allies to put 
into the air sufficient forces of fighters to attack these 
carriers. If limited landing places hamper the enemy, 
they must also restrict the operations of Allied air- 
craft. But unlike Greece, Crete and Cyprus we both 
islands and British naval preponderance in those 
waters is a weighty factor in counteracting sea-borne 
attacks. And wnithout these, the abilities of the 
German Command to carry all before them are con- 
siderably lessened. However, the next week or two 
will show better than any theoretical considerations 
how far their new air technique can overcome the 
determined resistance they are meeting. 


1 It aaid by tha British tr(K>])s that a himdrcd more fighters would have turned the scale. 
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Vichy’s Surrender. 

The timely landing of British troops at Basra on 
the Persian Gulf appears to have forestalled an inten- 
tion by the usurping ruler of Irak to hand over his 
country to the Germans, but his attack on the British 
encampments existing in that country under Treaty 
rights has resolved itself into a race between the 
British and German interests to secure the oil wells. 
It soon became apparent that Vichy had given the 
Germans i>ermission to invade Irak via the Syrian 
ai;helds and this threw on us the necessity to attack 
the latter. At this stage we can only await events and 
see whether the French forces in Syria follow the lead 
of their commanding officers in obeying Vichy and 
hold the ropes for the German incursion or whether 
the Free French Forces in adjacent tenitory can 
disintegrate the French authority in Syria, and facili- 
tate Allied intervention. 

What is clear, however, is that Vichy has allowed 
Admiral Darlan, a pronounced Anglophobe, to hand 
over to Hitler all the facilities offered by the French 
colonial possessions, and whatever the heart of France 
may feel in the matter, the Vichy Government which 
has abolished the Constitutional Assembly in France 
seems now bent on throwing in its lot with Germany, 
doubtless in the belief that Franco’s ultimate fate will 
be the less irksome if she comes out on the side of the 
country which she seems to think will be the ulti- 
mate victor. So the forces of freedom have yet 
another enemy country to reckon with. If French 
Morocco and Tunisia under General Weygand prove 
as accommodating to the German demands as has 
Syria, the road will be opened to the Atlantic coast of 
Africa, and Dakar, the French colonial port, which is 
the nearest point to central America, can in time 
become a U-boat base to threaten all the Atlantic sea 
routes. This possibility presents the United States 
with a sei'ious challenge, and may well force them to 
take steps which will put an end to their neutrality. 
All sorts of suggestions have been made in the United 
States as to what they can or should do. The decision 
rests with the President who is clearly alive to the 
situation ; but it is to be hoped that his well-evidenced 
desire to bring as many of his countrymen as possible 
to a realization of the dangers before he acts, may not 
delay matters to a stage when the task then to be 
accomplished will be greatly augmented. 

Gains and Losses. 

Not all the events of the past month have been 
on the debit side of the Allies however ; tlie German 
raid on Cyrenaica, after its initial surprise success, 
was pulled up on the borders of Egypt and there it 
remains with a long line of communications to main- 
tain and a torrid season for the troops to endm'e. We 
hold on to Tobruk and from there threaten the Ger- 
man flank. At home German night bombers have 
continued to take toll of English towns and ports, 
and a severe attack on a night in May scarred London 
further and ruined many historic buildings. On the 


other hand, inventive genius is coming to the aid of 
our defenders in locating the night invaders, and an 
increasing toll of German bombers is being achieved, 
33 being brought down on the occasion of the raid on 
London. Meantime, British bombing attacks on 
Germany are on an ascending scale, thanks to the 
increasing output from both British and American 
workshops. Also is to bo noted the surprise flight 
to Scotland of Herr Rudolf Hess, the Nazi next but 
<»ne in succession to Hitler. The mystery of his 
abandonment of his German (colleagues still remains 
to be cleared up by the Government, if they possess 
the facts ; but of all the explanations hazarded by 
those who profess to know the probabilities of the 
case, the most likely seems to be that he had differed 
from his master, so became suspect and fled to escape 
the attentions of the Gestapo. Whatever the explana- 
tion, it seems to indicate a rift within the lute of the 
German tyranny, which may bo the herald of bigger 
things. 

Lastly comes t he news of an encounter with strong 
German naval forces off the coast of Greenland, in 
which the famous 20-yoar old battle -cruiser Hood was 
imfortunately sunk by a lucky shot which must have 
penetrated to her magazines. The Germany hacl their 
latest battleship Bismarck in action, but, it is satis- 
factory to know that the British Navy with the hell) 
of its Fleet Air Arm was able to hunt the enemy shi}) 
down in the wide spaces of the Atlantic and finally 
sink her 400 miles off Bi'est. So the Hood was 
speedily avenged. 


Supplying the United Kingdom with Sugar. 

Since the Government in London took ovei* the 
control of the United Kingdom sugar supply on the 
outbreak of war, the market ceased to exist so far as 
this country was concerned and the usual detailed 
statistics as to consumption and supply were no 
longer available, save as speculative calculations, 
pbviously the Government took the line that the less 
information published the better for our economic 
struggle with the enemy. The Board of Trad© ceased 
to publish the monthly figures of imports and con- 
sumption. Exact figures of the home beet production 
were also withheld, though approximate figures have 
been given in the House of Commons which might or 
might not have been exceeded in actuality. It has 
been left largely to American statisticians and also 
to the well-known German firm of F. O. Lioht to 
make speculative estimations which have a wealth of 
experience behind them but probably few actual 
data. It is to be noted that Germany also has sus- 
pended all information as to her beet crop, for Licht 
is silent on that point in his more recent estimates, 
as also of Poland and France. 

The result is that international statistics remaiA 
very incomplete and where given are calculated more 
from, at b^t, strong probabilities than from actual 
figures which in normal times would be freely avail- 
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able. This is an inevitable consequence of the war 
which necessitates supply of all kinds to the combatant 
countries being shrouded in mystery. 

Some New York statisticians, in particular Dyer & 
Co., have atteiipted to estimate the probable U.K. 
requirements in sugar (bavsed on the known facts of 
rationing) and the sources available for supplying 
them. Dyer & Co. estimate the annual requrements 
at around 1,408,230 short tons, raw value, which 
includes domestic consumption, manufacturers’ and 
caterers’ rations, Service requirements, export, and 
supposed losses from enemy action. This compares 
with about 2,676,000 short tons telquel before tlie 
w'ar. Obviously the wartime requirement can be 
easily supplied from the sugar grown in the United 
Kingdom and that })roduced by the Empire. The 
U.K. beet supply is reckoned at 500,000 long tons 
more or less, while the Empire supplied on the 
three-year average before the war about 1,228,000 
long tons and has since then increased its output by 
perhaps 20 per cent. 

For the first fifteen months of the war, the British 
Sugar Control’s buying policy was clearly based on 
the principle of purchasing as much of the sugar 
rtMjuired from sterling countries and not from dollar 
or florin sources. For this reason little or no C\iban 
sugar was absorbed. After the seizure of Holland by 
Cermany, the Dutch East Indies were put on a ster- 
ling basis with the United Kingdom and this enabled 
Java sugars to bo purchased at an advantageous rate. 
But with the Mediterranean closed through Italy’s 
entry into the war, the long route round South Africa 
was the only one loft available for Australian and 
Java sugars and with increased enemy activity in the 
Atlantic, it is not surprising that the Ministry of 
Food should drop a hint that these long-distance 
sugars are increasingly affected by the acute sliipping 
]n’oblem. Speculation, in fact, exists in America 
^^Jlcther the shipping problem will temporarily out- 
weigh the dollar problem and force the U.K, to draw 
to some extent on Western Hemisphere sugars with 
their shorter route to this country rather than risk 
the long voyage from the more remote parts of 
the Empire. In that event it seems agreed there is 
a sufficient potential supply offering in the Western 
l^roducing areas, not only to meet a problematical 
demand from this country but also to replace the 
980,000 tons from the Philippines to the U.S.A. 
''hich might be cut off in the event of Japan entermg 
the war in aid of the Axis. 

The shipping problem, so far as the United King- 
<lom is concerned, rests entirely on the outcome of 
the Battle of the Atlantic which not only involves 
our ability to receive from America in face of the 
enemy attacks the much needed armaments that are 
being sent over in increasing volume, but also the 
ability to keep a sufficient number of food ships in 
commission out of all the demands on shipping which > 
the war entails. Recent shipping casualties have 


been the heavier for considerable losses of vessels off 
the coast of Greece, and though this particular cam- 
paign has terminated, the lost ships have all the same 
to be replaced by new tonnage built in both British 
and American yards, or by further seizures of laid-up 
enemy ships. 

Recent enactments in this country would suggest 
that the Sugar Control may be prepared to reduce 
the sugar requirement yet further if need be. For 
example, unlike last year no sugar is to be available 
this summer for those possessing private orchards and 
wishing to preserve their own fruit in the form of 
jams. In part the jam ration more recently instituted 
has interposed a difficulty and last summer extra 
sugar was clearly acquired by persons who did not 
apply it to the specified purpose ; but in the end it 
boils down to the jiresumpti on that there is no sufficient 
reserve of sugar in sight to take risks with. Again, 
the sugar supply to caterers to cover table allowances 
for sweetening hot beverages was to have been can- 
celled this month, but the edict has now been post- 
poned, in the light of the immediate supply position. 

The position, however, seems to be that till the 
seas are safer and the percentage of shipping losses 
IS reduced, the United Kingdom will not only not 
increase her sugar imports but might need to reduce 
them further. As a consequence stocks will tend to 
be built up m countries of production waiting not so 
much for a potential market as for means of trans- 
port to the destined consumer. Yet the consumer of 
sugar in the United Kingdom admittedly cannot 
complain that his ration has been unfairly reduced 
in relation to other rationed foods. Most consumers 
would agree that the meat ration is a much smaller 
percentage of normal requirements for those who 
regularly consume it than is the sugar ration. But the 
latter is universal and demands proportionate con- 
sideration, whereas the percentage of a population 
that eats meat daily is probably not as high as might 
be supposed. 


Sugar Politics in the United States 

In preparation for the expected new sugar legis- 
lation in the States to replace the 1937 Sugar Act, 
some American continental sugar producers are, not 
uimaturally, pressing for preference for continental 
and insular production, at the expense of the Philip- 
pine importation. The programme of the 8ygar 
Journal of Now Orleans is given as a demand that 
Congress should institute legislation that would, from 
1942 onwards, permit a 6 per cent, annual increase 
in the sugar quota allotted to American sugar growers, 
and would ensure better prices for the latter and 
stability to the industry. This 6 per cent, increase 
annually (say 180,000 tons), which should extend 
over a ten -year period, is to be accomplished, say its 
sponsors, througj^i the replacement of Philippine sugar 
by American-grown sugar. In any case, the export 


W 



Jam 


THE IHTEBNATIONAL SUQAB JOHBNAL 


ikii 


duty ou Philippine sugar as at present arranged wiU 
increase during the next five years at the rate of 6 par 
cent, per annum — a circumstance which will tend to 
cause those imports to decline. But our contempo- 
rary’s view is that the sugar resulting from a 5 per 
cent, increase in production granted American 
growers between 1942 and 1946 should be carried 
over and held in reserve till 1946 when the Philippines 
receive their independence, rather than be used in 
making up any deficit in the Philippine quota in the 
intervening years. Thereby approximately 900,000 
tons of American-grown sugar would be available to 
replace Philippine sugar in the American market. 
After 1946 the American sugar industry should be no 
longer forced to suffer, argues this political party, 
because of a Philippine sugar quota. 

Apart from this dead set against the Philippines, 
there are plenty of influential sugar interests in the 
States, said to be intent on reducing Cuba’s sliare 
in the U.S. sugar supply quota and having Cuba 
excluded from any share in Philippine quota re- 
allocations, so Cuba also will need to exercise every 
care lest the advantages for her sugar in the American 
market are whittled away in any contemplated new 
legislation, to the advantage of the continental 
producer. 

These are matters for the Americans themselves, 
through their accredited Government, to decide. But 
the war may introduce a fresh consideration, which 
will need to be taken into accotmt by the U.S. Govern- 
ment, for taking the larger view, it is already evident 
that when the Nazi threat to the whole world is 
crushed for good, as every advocate of democracy 
hopes it will be, every nation victorious over, or freed 
from, the terror of tyranny will have to adopt a some- 
what different orientation towards international trade. 
The latter belongs to the peaceable pursuits and when 
properly exploited makes the nations concerned the 
less disposed to warlike actions. But if the economic 
aftermath of the 1914-18 war is repeated after this 
one and insurmountable tariff walls are built around 
every area possessing a Government of its own, dis- 
content will rear its head again and play into the 
iiands of scheming politicians attracted by the chance 
to assume power over the many. On the other 
hand, the more a country or State is disposed to 
trade with its neighbours, the better the outlets for 
what counts most in Ufe, the work of men’s hands. 
Universal free trade may well be a Utopia that will 
never be achieved, for the reason that the Hav^ 
will always hold advantages over the Have Nots; but 
between that and autarky* there are degrees of give 
and take, which would engender good will amongst 
nations; and one of the chief problems facing the 

^ [• "Autarky,” it may be observed, is a word coined 
sinoe the last war to represent " self -sufficiency ” and is 
derived from the Greek avrapKeia ; “ autarchy,” an older 
use, sometimes employed in this connexion, 

” absolute power,” and comes from ovrepx*®*] 


after-war generation will, or at any rate, should be 
to see how far mutual concessions can be made in 
the cause of such good will in the economic sphere. 


Indiutrial Ckinditions in Trinidad. 

A Committee some time ago appointed by the 
(Governor of Trinidad to enquire into the whole 
question of factory and workshop control on that 
island has lately issued its report. As the committee 
state, Trinidad and the adjacent island of Tobago 
are primarily agricultural islands, sugar, cocoa, 
coconuts and latterly citrus fruit being the principal 
products. However, during the past 20 years the 
mining of petroleum oil and asphalt, and the manu- 
facture of food, clothing and other goods have 
developed considerably mitil there are now 266 
factories and mechanically operated workshoi>s, 
exclusive of the large sugar factories, and the refineries 
and machine shops in the petroleum industry. 

The committee found the health and sanitary 
conditions in the large sugar factories, on the oil- 
fields, and in some of the more modern industrial 
establishments in Port-of -Spain and San Fernando 
quite satisfactory ; but conditions in the larger 
group of miscellaneous factories left a greitt deal to 
be desired, many of the properties being a menace 
to public health and safety and had a demoralizing 
effect on the workers. They recommend the repeal 
of existing factory laws and the enactment of a 
factory and workshop Ordinance based on appropriate 
sections of the United Kingdom Factory Act of 
1937 ; with this would go adequate official inspection 
of factories under the supervision of an Industrial 
Adviser. 

It seems clear from this that if industrial con- 
ditions on West Indian sugar estates leave something 
to be desired, as indicated in the recent Beport of 
the Boyal Commission, the most retrograde cases of 
industrial practice are to be found amongst the small 
factory ownerships domiciled in the place and not 
amongst the big concerns with directorates based on 
the Home country, who have mostly done what they 
could in a difficult set of conditions, even if they 
have not felt able to create reform measures greatly 
ahead of the industrial practice prevalent in the 
islands generally. Now that the Home Government 
seem in earnest in their intention to create new 
industrial and social conditions in the West Indian 
oolomes and are devising legislative measures to 
carry them into effect, it may be assumed that the 
sugar industry, comprising as it does the main 
industry in most of the islands, will put itself in the 
van of oo'Operation to carry out such reforms as 
modem sociological opinion dictates. There is, 
^nerally speaking, a spirit of willingness, but reform 
is often a matter of finance, and there must necessarily 
be a limit to the extent to which private enterprise 
can be esqaeoted to shoulder a burden that seenis 
more appropriately carried by the public purse* 


168 



The Sugar C.ane in India* 

Reports of the imperial Agricultural Research Institute, 1938-39 


Though the Institute itself is situated at New 
Delhi, the Sugar Cane Breeding Section is, as is well 
known, situated at Coimbatore in the Madras Presi- 
dency, and it is the Report of the Sugar Cane Expert, 
T. S. Venkatbaman, who is in charge of this Section, 
that is of the greatest interest. The main lines of 
work were laid down some time ago and, for the 
most part, the Report offers a record of steady pro- 
gress along those lines. Perhaps special interest 
attaches to the further work carried out with the 
sugar cane X bamboo cross, an accoiint of which 
has been given in an earlier issue.’ 

As was there noted, difficulties arose in synchro- 
nizing the flowering of these two widely divergent 
plants. Partly this was due to the impossibility of 
fH-edicting when the bamboo would flower but also 
lo the difficulty of bringing the two plants within 
Hinge of each other at the right time. It will be 
remembered that the early attempts to transfer sugar 
cane in pots to the bamboo clumps in the forest were 
reiidered abortive by the inquisitiveness of the wild 
('lephant. Later, failure having resulted from carry- 
ing Mahomet to the mountain, a relative success was 
achieved by transferring the mountain, in the form 
of stumps of bamboo, to Mahomet in the form of 
the cane plant at the Station, It is usual, when a 
bamboo is about to flower, for it to be cut as it 
would otherwise be a total loss. The stump, in such 
cases, sends out a profusion of shoots which develop 
inflorescences even though the stump has been trans- 
planted and transported a long distance. By the 
transportation and planting of such stumps a ready 
''”PPly «f pollen is available daily over a period which 
may extend to three months, and in close proximity 
to the cane plant. It has been found desirable, how- 
to use pollen from the first flush as this yields 
< he largest number of healthy pollen grains, grains of 
the last (third) flusli being practically all infertile. 

E 2 plants from the cross have been raised and these 
include some with the straight and erect habit of the 
bamboo and a fair number of heavily stooling plants, 
all valuable characters, while juice qualities are, in 
several cases, satisfactory. Fourteen contained over 
16 per cent, sucrose in the juice while one surpassed 
19 per cent., records being made in the month of 
January. When unripe, the juices were particularly 
dark coloured. 

Especial attention is being devoted to two of these 
hybrids which have been crossed, on the one hand 
with popular Coimbatore seedlings and, on the other 
with the bamboo. In particular, one of these has 
been crossed with Co 366 which is a sugar cane X 
sorghum seedling. Over 5000 of the seedlings from 
ihis trigenerio cross are now in the field. 


The general trend of the work of supplying canes 
suited for the main cane growing tracts situated in 
northern India is in the direciton of raising “safe 
canes,** canes, that is, which will give satisfactory 
fields in spite of adverse conditions whether of 
season or disease. Such a cane is Co 285, now widely 
established in the Punjab. It is preferred, for 
instance, to Co 312 though this latter is capable of 
giving both higher yields and better juices. Until the 
millennium arrives when the ideal all-round cane 
becomes delivered by the plant breeder, this is the 
accepted policy. 

Tbopical Canes. 

With the primary function of the Station, the 
breeding of canes adapted to the more important 
sugar cane areas of India (those lying in the sub- 
tropical plains of the north), solved to the extent 
that the older, standard canes have in large measure 
been replaced by the products of the Station, atten- 
tion has latterly been directed to the problem of 
evolving more productive canes for the tropical 
regions of the south. This work has reached the 
stage when standards have been devised for assessing 
the value of any particular cross and, by use of this 
standard, certain crosses have been identified as 
worthy of repetition on a large scale. This standard 
is. average number of tillers, 5 to 5*5 ; average weight 
per clump, 10 to 12 11). and average for Brix. 15 per 
cent. The parents which appear in the crosses which 
have attained this standard are the Co. numbers 
243, 245, 247, 281, 290, 360 and 413 as male parents, 
331, 421 and 441 as female parents, 419 as either 
male or female jmrent and the POJ numbers 2878, 
2727 and 2726, all as female imrents. The largest 
number of selected seedlings during the year were 
derived from the Co.*s 419 and 421 as female parents. 

Among tho characteristics apjiarent in the progeny 
of certain crosses are thickisli stalks from Co 400 and 
POJ 2726, medium to thickisli stalks from Co 419 
and POJ 2878, a high average value for Brix. from 
POJ 2725 (17*88) followed by POJ 2878 (16*84), 
Co 421 (15*96) and Co 419 (16*59); all the above 
refer to the appearance of the variety as female 
jmrent. Good habit results from Co 285, Co 331 and 
POJ 2727 and bad habit from Co 244, Co 408 and 
Co 440, when these appear in the parentage. 

Genetics ojp the Sitoab Cane. 

Investigation of certain of the more important, 
but unspecifio Co canes suggested that they were 
triploids or aneuploid progenies of triploid forms. 
The cross S, spontaneum X S, ba^heri approximated 
to an auto-triploid while the cross 8, officinarum x 
8, spontaneum appeared to be an allo-triploid with 


1 IJSJ,, 1080 p. 06. 
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auto-syndesis. Sterility in these canes was traced to 
chromosomal behaviour with environment having a 
greater influence in pollen, than in ovule steri lity. The 
S, epontanmm clones with 76 chromosomes flowered 
later than those with fewer chromosome numbers. 

Other Investigations. 

Brief reference is made to observations on the 
nitrogen content of different canes and the relation of 
this to potential yielding capacity as well as on the 
results obtained by the repeated back crossing to 
Sorghum halepenee and S, Durra. Extra illumination 
during the first three months caused no retardation 
of flowering but 260 hours from four 60 watt, bulbs 
during the fourth and fifth months delayed the 
flowering of Co 286 by 11 days. 

Observations on the stomata showed that those of 
POJ 2726 and Co 421 were larger than those of 
Poovan and Vellai. In the latter the ratio of the 
number of stomata on the lower and upper surfaces 
was 2*08 and 2* 15 respectively as compared with 1*29 
in Co 241 and 1*98 in POJ 2726. 

The Performance of Co Canes. 

Many of the earlier Co canes are now accepted as 
the standard canes for the cane growing tracts of 
India and even of the world. Of the more recent 
productions of the Station, Co 396 and Co 421 show 
promise as early and late canes respectively in the 
Punjab. Co 421, again, has an established superiority 
over Co 312 as a medium to late cane ui the Ututod 
Provinces. Co 366 (cane X sorghum hybrid) promises 
well as a medium-early cane in Bihar ; Co 381 as an 
early, and Co 421 as a late cane in Bengal; Co 432 as 
a salt resisting cane at Gosaba (Bengal) and, finally, 
Co 419 and 421 as plant and ratoon canes in Assam. 

Seven canes have been raised to the status of Co 
numbers ; Co 457, POJ 2725 X (.b 285 ; Co 458, 
Maur66 X Co 285 ; Co 269. Co 440 X SW 111 ; 
Co 646 and Co 547, Co 349 X Co 331 ; Co 548, Co 412 
X Co 608 and Co 649, POJ 2726 X Sorghum Durra 
X Co 331. 

The preceding gives an account of the year's work 
at the Coimbatore Station. The following matters 
mentioned in other sections of the Report are of 
some interest. 

Though the development of factories turning out 
cane sugar has been rapid in recent years, the 
indigenous ])roducts, gur and rab, continue to form 
the basis of an industry of no mean importance in 
which there is opportunity for improvement. Among 
the major points studied was the question of quality, 
particularly colour. It was found that juices clarified 
with activated x>afidy husk carbon yielded gur of 
better quality with less impurities and colour in the 
final product. Yields of first and second sugars from 
rab so prepared were much higher than when the 
rab was obtained by the indigenous method, while 
the rab itself mating early. Colour develops at the 
final stage of gur boiling even from water-clear juices 


and was shown to be due to an interaction between 
certain non-sugars and the reducing sugars. The 
keeping quality of gur depends on good crystal 
development. 

Some notes are given relative to the preparation 
of active carbon from paddy husk. A hundred 
maunds of cane was found to yield 7*06 maunds of 
white sugar by the new carbon clarification process 
against 6*7 maunds by the old method ; an increased 
yield which more than covered the cost of producing 
active carbon. A new furnace has been designed 
which simultaneously manufactures both active 
carbon and gur. Many other aspects having a bearing 
on the economic problems involved are briefly 
discussed. 

Sugar Cane Diseases. 

The earlier programme of investigations has been 
rounded off and a new one laid down. This is 
mainly concerned with the testing of varietal resistance 
and intensive study at selected localities. Meanwhile, 
a brief summary of the main conclusions is given. 

Mosaic . — Comparatively little loss and no reduction 
in quality arc the main characteristics of this disease. 
These are associated with the low extent of natural 
transmission and with the recovery whicii occurs. 
The two vectors, Aphis maidiSf the common vector 
in most cane growing countries, and Toxoptcra 
graminum, occur and the former has been found 
colonizing on sorghum and a thin indigenous cane 
“shakarchinya” in the Punjab, and cane adjoining 
the sorghum crop showed a 100 per cent, infection 
but only on the side bordering on the sorghum. 
This small amount of transmission is counteracted 
by the phenomenon of recovery, for infected cane 
sets are capable of giving disease-free stalks and it 
is jKissible to make use of healthy stalks even from 
heavily diseased stools to provide sets. Thus, a 
crop of Co 313 showing 70 to 90 per cent, infection 
was used to provide sets for a later crop which 
showed only 3 per cent. 

Red rot {CoUetotrichum falcatum) and wilt {Cepha- 
losporium sacc^an).— Resistance tests compose the 
chief work on these two diseases, but the season 
showed only a poor development with small differ- 
ences between the 42 tested varieties, the spread 
from the point of inoculation being only 14 and 
10 inches respectively as compared with 60 and 42 
inches in the previous year. 

Stnut (Ustilago scitaminea ). — Control sufficient to 
bring the disease within bounds within one or two 
years has been obtained by roguing. 

Red Stripe {Bacillus rubrilineans ). — ^A severe out- 
break in the Punjab supplied an opportunity for 
testing varietal resistance. 

Agricultural. 

The Report contains also some notes, mainly con- 
cerned with the seasonal variation in sucrose content 
of..6lJVRiieties of Do canes grown at Delhi, 



The Origin of Uba Marot Cane* 


Though the genetic complexity of the sugar cane 
is so great that breeding remains and is likely to 
roinain for some time an empirical matter, sufficient 
information is gradually being accumulated about the 
cliromosomal constitution to enable a certain reliance 
to be placed on a knowledge of the history of the 
origin of the numerous varieties now under cultiva- 
tion when the choice of parents has to be made, 
'Phe purely empirical stage has i>asHed, that under 
which the old ‘ land sorts ’ of the major crops were 
isolated, and the eye of the acuto observer in detec- 
ting aberrant and useful plants in the mixed crop no 
longer suffices. It is, therefore, desirable that the 
parental history of those varieties which are included 
in nny particular parentage should be identified as 
far as possible. Unfortunately this is rarely known 
ai'curately. The origin of Uba itself remains a 
mystery though certain views have been expressed 
on the subject, but Kassoer, originally of unknown 
origin, has had its parentage identified with a con- 
siderable amount of credibility. Uba Marot is another 
variety of which the parentage is doubtful and an 
account lias now a]ipeared of the search for evidence 
as to the true origin of this variety. It is given by 
(b (\ Stevenson, Geneticist to the Sugar Research 
Station, Mauritius.^ 

Uba Marot was discovered by L, Marot in 1923 
on the Gros Uailloux estate, Mauritius, in a field of 
old ratoons of 131 P. Attention was attracted to it 
through its extreme vigour and, from its ajipearance, 
it was thought to be a natural hybrid or a sport 
from Uba. As a commercial cane, it has not lived up 
to its promise, mainly on account of its poor juice, 
Hiid it is now found only in small plots and in mixed 
[ilantings of small holders. It is, however, capable 
(*t giving reasonable yields under poor and infertile 
conditions. 

It was first introduced into the breeding pro- 
gramme of the island in 1929 and it soon became 
evident that it was able to transmit its growiih vigour 
lo a considerable proportion of its offspring. Particu- 
larly when crossed with POJ 2878, did it yield 
Vigorous offspring an<l though the earlier selections 
proved too poor in juice (Quality, there are a number 
of promising canes among its later offspring on back- 
< rossing with noble canes and members of the glagah 
nobilization series. The evidence now obtained 
f^uggests that Uba Marot is a natural hybrid from a 
noble cane by a form of S. spontaneum occurring in 
Mauritius. Tliis evidence is naturally circumstantial 
nnd is based on anatomical and cytological features. 

Sacchorum spontaneum occurs in a wild state in 
Mauritius though the fact appears not to have been 
I'ccognized before 1937 ; but, from its distribution, it 
«^]ipears that it was probably introduced more than 
years ago with the major influx of Indian immi- 


gration in the sixties. It is a form which approxi- 
mates most closely with the 64 chromosome form 
from Coimbatore. All the anatomical and cytological 
evidence supports this conclusion ; the habit of the 
})lant and the morphological features are in close 
agreement and chromosomal determinations of the 
root tij) have fixed the number as 64. 

The chromosomal structure of the Uba Marot cane 
has been determined by several investigators both in 
Mauritius and Java where Evans and Bremer 
respectively agreed in fixing the number of chromo- 
somes at 112 to 113. This fact, of itself, disproves 
the presumed origin of the cane from Uba, for Uba 
has 118 somatic chromosomes. Moreover, the simi- 
larity in type beween Uba Marot and certain of the 
Coimbatore seiies of varieties constituted certain 
proof that the variety contained a proportion of the 
blood of some species other than S, officinarum. 
Yet, at the time of its discovery, only three inter- 
specific hybrid varieties were known to exist in the 
island, the three varieties of the early POJ series, 
POJ 36, POJ 161 and POJ 213. Without going into 
detail, the evidence of the chromosomal numbers 
sufficiently proves that none of these could be a 
jiarent. 

It would appear, tlien, that the Uba Marot is a 
natural hybrid between this local form of SaccJiarum 
spontaneum and some noble cane. The fact that 
when a noble cane with 40 monoploid chromosomes 
is crossed with a variety of S. spontaneum with 32 
such chromosomes, a duplication of the cliromosomal 
number of the noble variety may take place suggests 
that the number of somatic cliromosomes of the is 
2 X 40 4- 32, or 112. These facts are in accord with 
the further fact that Uba Marot is completely male 
fertile and yields large populations in crosses with 
noble canes and certain members of the glagah 
blood line. Populations of selfed seedlings arc, too, 
remarkably uniform and similar to Uba Marot itself. 

The similarities between nia Marot and a first 
nobihzeil spontaneum (Indian) seedling are not 
confined to the anatomical, morphological and cyto- 
logical characters ; they extend to physiological 
characters such as resistance to gumming disease. 
Which is the particular noble cane from which it is 
sprung is not so clear but the jiiukish colour of the 
cane suggests a variety such as 131 P, in a field of 
which it was first found. Crosses between certain 
male-sterile noble varieties with red canes, such as 
131 P and M 20/16, and the local S» spontaneum are 
being made in the hopes of synthesizing Uba Marot, 
thus repeating a proof comparable to that of the 
origin of Kassoer in Java. Meanwhile Uba Marot has 
several promising seedlings to its credit. 


1 BuU, 17, Sugar Research Sta., Mauritius, 1940. 
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Humus versus Artificials. 


It is a curious fact that, whilst, in many parts of 
the agricultural world, there is a growing insistence 
on, and appreciation of the value of humus, in the 
case of sugar cane, particularly in Hawaii, Mauritius 
and the West Indies, the tendency is in the reverse 
direction. Partly this is due to recommendations 
being based on short-term experiments ; a specific 
area is chosen for a particular series of experiments 
which last over the series of years during which the 
crop is grown through a number of ratoons. That 
area is then discarded and a new series commenced 
in another area. This proceeding neglects the long- 
term effects ; and what these may be is indicated by 
Britidi Guiana where the general alkaline reaction of 
the soil has now changed to a general acid reaction 
and it has here become a common recommendation 
to lime these soils to counteract the acidity developed. 
Partly, in the case of sugar cane plantations, it is a 
question of cost. With the extension of the use of 
mechanical appliances in the cultural operations, it 
has been found uneconomic to keep the number of 
stock required to produce the needed amount of 
pen manure. This latter objection raises the question 
whether the stock are economically used ; whether 
the proportion of animal excreta to trash or other 
waste is not too high and whether the conditions 
imder which the matrix decomposes are the optimum 
for the production of the maximum amount of, and 
the richest compost. To one who has seen the process 
of the production of pen manure, with the stock 
penned on a deep layer of trash or other vegetable 
waste and the mass beaten down by their constant 
treading, the thought can only occur that the con- 
ditions are far from the optimum. 

It may bo of interest, therefore, to give some 
extracts from an article by S. D. Timson in Vuka, 
the official organ of the Matabele Parmers* Union,’ 
which bear on the question of cost. He points out 
that it is those farmers who have not seriously tried 
humus for their crops and have not, therefore, 
experience of its effect, who are most concerned with 
the question of cost of production. Those that have 
already made compost and have experienced its 
effects, are no longer concerned with the question 
of cost and have as their main anxiety the collection 
of more and more waste. Laboxir spent in turning 
the heap is held to cost qothing, for labour here is 
not paid by the piece or hour and the work is done 
on wet days when there is little other work to hand. 

A number of examples are then given. In one 
case the kraal manure was carted from the kraal to 
the compost floor and mixed with three to four times 
its bulk of old veld grass, mown and carted one mile, 
the mown grass being collected by hay sweeps to 
form cooks and these brought to the loculing point 
by hay drags. The cost of these operations was, for 


all operations till the heaps were made, £8. 12s. 6d., 
and for five turnings of the heaps, £5. Os. 4d., total 
£13. 128. lOd. which works out, for the amount of 
compost produced, at 8*18d. per ton. This was 
adequate for a 60 acre field at 7 to 8 tons per acre 
and the cost of carting (average distance 650 yds.) 
this was £3. 17s. Od., the equivalent of 2‘31d. per ton 
or 16*6(1. i)er acre. 

Two other examples are given taken from the 
Government Witch Weed Demonstration Farm. The 
data refer to a compost heap estimated at 600 tons 
on a basis of 2 cubic yards per ton but, as a pre- 
cautionary measure against over-optimism, calculated 
as 400 tons. Of this, one lot of 120 tons was made 
during the winter in j)its from mown veld grass, 
carted to the kraal where it was left under the feet of 
the stock for a few weeks and then pitted with soil 
and lime. In this case the cost was : all operations 
to placing in kraal, 9*3d. per ton of compost; from 
kraal to completion with six turns 8* Id. ; total 
Is. 6Jd. per ton. It is pointed out that these costs 
are high because the crop of grass was very thin and 
patchy and had to be carted, and carting is the 
expensive item. 

A further lot, yielding 62 tons compost, was made 
from simn hemp stalks from a seed crop with carting 
to the compost floor 100 yds. The cost here worked 
out to 10*8d. 

Both lots were carted a distance of some one mile 
over hilly roads and ploughed land in small lots 
owing to the unsuitability of the wagons. The cost, 
in the first case, was 4*9d. and, in the second, 6*2d. 
per ton. None of the above include any allowance 
for depreciation of implements, mowers, rakes, etc. 
Particulars are, therefore, supplied of some results given 
by P. G. Deeds* in which these are included. The 
total cost in this case was between 10*3d. and 11 -Sd. 
of which upkeep and depreciation of implements, 
deliberately estimated on the high side, was 0*94 
to 0*78d. 

It is pointed out that the expensive item in the 
production costs is carting. To secure the most 
economical results, therefore, it is necessary to con- 
sider not only the source of supply of the waste 
material but the fields over which the compost is to 
be distributed. It may here be of interest to call to 
mind G. C. Dymond’s definition of the economics to 
compost production* in the case of the sugar cane ; 
trash is on one field, the dimg (if any) is at the 
stables, the filter cake or dunder is at the sugar 
factory or distillery, the green material somewhere 
else and the water anywhere or nowhere, while the 
residt may be required somewhere else. South Africa 
has an advantage in that the kraal is a temporary 
and movable structure. 


% Vuktt (1941), p. 61. 
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The Sugar Cane in Jamaica. 


Jamaica is an island with an exceptionally wide 
range of agricultural products. Among these sugar 
with fruits, i>articu]arly bananas and citrus, takes 
pride of place. The banana industry is highly 
organized and offers some of the major agricultural 
problems of the island and it is hardly surprising, 
therefore, that the investigations concerned with the 
sugar cane rank of secondary importance. In fact, it 
is the economic ivoblenis which dominate in the case 
of the sugar industry. The following information is 
taken from the Report of the Department of Science 
and Agriculture for the 15 months January, 1939, to 
March, 1940. It must be remembered, however, tliat 
the period covered was an abnormal one. Though 
tiie rainfall was above the average, the period 
January to August was, with the exception of March, 
very dry and, in some districts, the cane was so 
adversely affected that it failed to respond to the 
lieavy October rains. Further adversity consisted in 
a liurricane in November. 

The main work was directed to tlie testing of varie- 
ties, more jjarticularly the newer canes which have 
commenced to aiTive from the Cane Brooding Station 
in Barbados. BH 10/12 still remains the dominant 
cane with POJ 2878 following and POJ 2727 fairly 
widely planted. Unfortunately, the area under mixed 
canes occupies third place in the * area planted * list. 
The two most promising varieties among those which 
have recently been introduced into estate cultivation 
are MPR 28 and FC 916 and comparisons are drawn 
between these and the standard canes BH 10/12 and 
POJ 2878. The former has not realized expectations 
us regards tonnage but gives good juice early in tlie 
season ; it is more liable to rotting than the latter 
and does not promise to be a good ratooner, FC 916 
gives a much higher yield and ratoons well but is 
later than MPR 28 ; its wider extension where 
BH 10/12 is badly attacked by mosaic is suggested. 

Another promising cane is B 3439 which apjiears 
to bo adaj)table to a variety of soils and capable of 
standing up to adverse conditions. It has yielded 
better results than BH 10/12 and may be expected 
to replace this cane on those areas to which it is less 
suited. This replacement appears to be of growing 
importance, for mosaic is spreading on BH 10/12 in 
areas hitherte almost clean . 

A number of new varieties have been received 
from the Cane Breeding Station, Barbados, through 
the Trinidad Qiiarantine Station and are being multi- 
plied up at the Cow Park nursery, where they are 
less subject to mosaic than at the Hoi)e Station at 
which they will be tested for resistance later. Very 
few of these so far tested, however, appear to be 
highly resistant. 


For some years past a survey of the yields of 
sugar (;ane has been can’ied out aimually in Jamaica, 
and the two latest surveys, those for 1937-38 and 
1938-39, have recently appemed.’ Their utility is 
somewhat marred by the fact that letums cover only 
a fraction, some 20 per cent., of the cane farmers* 
crops which constitute about a quarter of the total 
area. Characteristic, too, of Jamaica is the wide 
range of conditions of both soil and altitude, under 
which cane is grrium. The natural consequence is that 
regional areas can be distinguished, based mainly on 
soil characteristics, which show’ a differential vaiietal 
adaptability. One of the results following from this 
is an unusually large range of varieties grown. 
Actually seven such areas or divisions are recognized, 
the major characters of which have been given in an 
earlier issue.* 

The relative acucage of the different varieties shows 
no marked change throughout the sm*vey period. 
BH 10/12, as has been stated, occupies the largest 
acreage at some 40 ])it cent, of the total, with 
POJ 2878 second at some 20 ]u‘r cent. Mixed varieties 
come third at neaily 19 per cent, SC 12/4 show^s a 
progressive deedine in four years from 5*4 (o 1*3 per 
cent, and POJ 2727 a jirogressive rise from 6‘1 to 
7*6 per cent. ; moreover, this variety appears to be 
growing in popularity, for the latest plant cane area 
forms 11*4 per cent, of the total. A number of other 
v’arieties occupy lower percentages and, among these, 
may be noted Creole at 3*4 per cent. As, however, 
no plant canes are recfuded in the latest return, it 
would appear that this variety is shortly doomed to 
extinction. One feature of interest in this connexion 
is the apparent tendency to prolong the period a 
cToy) occu})ies the ground, for the arcja under old 
ratoons (over 4th ratoons) has steadily increased. 

Pride of yilace as highest yielder over the whole 
acreage falls to EK 28 wdth 35*51 tons ]>er acre ; at 
68*76 tons per acre, however, for plant canes, it is 
beaten by a short head by POJ 2714 (10 acres only) 
with 68*97 tons. The figures for the two major 
varieties BH 10/12 and POJ 2878 are respectively, 
for total cro]) 28*74 and 26*80 tons and, for plant 
canes, 38*80 and 36*67 tons per acre. 

Total figures may be, in cases like the jiresent, 
somewhat misleading when there is a considerable 
localization of varieties to particular areas. Thus 
BH 10/12 occupies some 67 per cent, of Division 4 
and approximately 40 per cent, of Divisions 1 to 3 ; 
but it is (*ompletely absent from Division 7 and 
occupies only 7 per cent, of Division 6. POJ 2878, on 
the other hand, occupies only some 12 per cent. of 
Division 4 but 31 ]>er cent, of Division 7 where its 
cultivation is extending mainly at the expense of 
POJ 2727. H. M. L. 


l BvM, 23 ontf 24, Dtft. Sd. and Agrie,, Jamaica, 1040. 
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The South African Sugar Season, 1940 - 4 h* 


All the sugar mills on the North and South Coasts 
of Natal and Zululand have finished their milling 
programmes for the 1940-41 season. In all approxi- 
mately 6,300,000 short tons of cane have been crushed 
from which there has been manufactured 673,000 tons 
of sugar, comprising the following : — 

Short Tons. 


Haws for Hofining and for Export . . 391,600 

’^Illovo” and “Edgecombe” Refined . . 60,600 

Mill Whites 43,000 

No. 2 Grade Sugar 88,000 


Total 673,000 

Long Tons .. 611,607 


This total tonnage was made in approximately 
eight months, equal to a production of, roughly, 

72.000 tons per month, which compares favourably 
with results for the previous season, when the total 
output was 696,000 tons. A drop in production of 

23.000 tons is therefore recorded, the decrease being 
almost entirely due to the lower average sucrose in 
cane compared with 1939-40. 

Local Market . — Of the 391,600 tons of raws manu- 
factured for refining and for export, 146,000 tons 
went to the Central Refinery at Rossburgh to be 
processed into refined as well as tablet, icing and 
castor sugars for South African market needs. It is 
estimated that the output from the Refinery this 
season will finally total 140,000 tons, and it is from 
this quantity, as well as from the other white and 
refined sugars jiroduced, as enumerated above, that 
South African market requirements of direct con- 
sumption white sugars are being met this year. 

There has been a large increase in the quantity of 
white sugar produced this year which is due to the 
abnormal demands the industry has had to meet from 
the commencement of the season. Sales since May 
1940 have recorded an increase of 22,000 tons in whites 
over last year ; and in making provision for con- 
sumption during the next few months, i.e., imtil new 
sugars are available on this market, reservations have 
had to be made to take care of a possible continuation 
of excess demands. It is confidently anticipated that 
white sugar sales for the seasonal year wdll total 

236,000 tons, and if this materializes the increase will 
work out at 24,000 tons over last year’s figure. 

In addition to the consumption of white sugars in 
this market, the demand for what is known as 
2 Grade continues to expand and the provision that 
has been made this year for that trade has been the 
setting aside of 86,000 tons. Sales up to the present 
of 2 Grade have been 60,600 tons and sufificient stocks 
are on hand to meet all demands until new season’s 
sugars are available. Sales to date record an increase 
of 9,000 tons over last year’s figures. 


Exports , — With the exception of 10,000 tons of 
sugar sent to Rhodesia for refinmg, the available 
balance of raws, viz., 236,000 tons, has been utilized 
for shipment overseas in fulfilment of the export 
<luota. The quota for export has worked out at 
approximately 33 per cent, and all sugar shipped has 
gone to the United Kingdom for conversion into 
refined granulated. 

Shipments during 1940-41, owing to the smaller 
crop and the necessity of keeping extra sugar in this 
market to meet the increased demand experienced, 
were lower than those sent overseas in the previous 
year. With an earlier start at the mills, shipments 
were made in May last ; and, with the exception of 
October, when a comparatively small total was dealt 
with, deliveries were fairly evenly spread over the 
period May, 1940, to January, 1941. As in previous 
years a large proportion of the tonnage went forward 
by chartered steamers. 

All export sales this season were made to the 
British Ministry of Food ; the average price received 
works out at a little over 12s. Od. per cwt*, which 
figure is Is. 6d. per cwt. higher than the price received 
in 1939-40. 

Prospects . — As far as prospects for this coming 
season can be estimated, all indications point at the 
moment to a probable rodu(;tion of 10 per cent, in 
the tonnage of cane to be reaped. The whole of the 
coastal belt is suffering from the prolonged thought, 
as a consequence of which the cane growth is sub- 
normal. These circumstances, coupled with the fact 
that last season saw the clearance of most of the 
available surplus cane, will combine in bringing about 
a short crop in the year which will open on the 
1st May 1941. 


Sugar Production in Fiji.— According to Lamborn of 
New York, the output of sugar in the Fiji Islands for tho 
12 months ending August, 1940, was 120,100 long tons, 
raw value, as against 131,800 tons in tlie previous season. 
Local sugar consumption amounts to some 6000 tons or 
54-6 lbs. per head. The surplus production not needed in 
Australia is marketed in Canada and tho United King- 
dom ; in 1939-40 Canada took some 69,000 tons and the 
U.K. 21,000 tons. 


British Guiana 1939 Sugar Crop. — According to a 
report of the Director of Agriculture of British Guiana, 
the local sugar crop of 1939 amounted to 189,246 tons, a 
decrease on tho record output of 196,944 tons in 1936, 
but with better sugar prices. Of the 67,718 acres under 
cane, 62,004 were reaped during the year — 60,383 on the 
sugar estates and 1,621 from farmers’ canes. The general 
average yield of sugar per acre was 3*06 tons. Of the cane 
areas 37,606 acres was under POJ 2878, 24,162 under 
Diamond 10 and 1,804 acres under D 625. The total of 
rum produced by the colony during 1939 came to 1,422,67 1 
proof gallons. 


1 From the SoWth African Sugar Journal, Vol. 25, No. 2, p. ?9. 
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Indian Sugar AtiFairs* 


Indian Sugar Production, 1940-41. 

Tho First Memorandum on the production of 
modern factory sugar in India during the 1940-41 
season (issued at Cawnpore in February) states that 
the production of sugar directly from cane in vacuum 
pan factories in India this season is estimated to be, 
roundly, one million tons, as against the actual i)ro- 
diiction of 1,241,700 tons in 1939-40. This decrease 
in production has taken place only in the i^rovinces 
of U.P. and Bihar ; in the remaining jirovinces, and 
particularly in Madras and Bombay, production has 
increased, and will, it is estimated, be anything up to 

40.000 tons higher than in 1939-40. 

The U.P. and Bihar had a record output of sugar 
in 1939-40, amounting for the two provinces to nearly 
one million tons of sugar. But demand was poor, 
particularly in the earlier months of the year, and 
when the 1940-41 season opened the factories had 
lit>avy stocks of unsold sugar on their hands, esti- 
mated at November 15th to be about 350,000 to 

400.000 tons. With unrestricted production in 
1940-41 surplus stocks would have mounted by the 
end of the season to unmanageable proportions. Tho 
(fovernments of the U.P. and Bihar, therefore, took 
action under the powers given to them by tho Sugar 
Factories C\mtrol Acts to restrict the production of 
tlio factories in these two provinces by means of a 
system of (piotas. Accordingly, crushing quotas were 
allotted on the basis of a total sugar output for tho 
two ])rovinces of 720,000 tons. It had been estimated 
that this reduced production would leave tho industry 
with stocks not exceeding 400,000 tons at tlie begin- 
ning of the 1941-42 season. This device of ro.stricting 
]>roduction by the Governmental allotment of quotas 
is new to India and has not yet been tried in con- 
nexion with any othia- industry there. 

The estimated number of factories working this 
season is 148, as against 145 in 1939-40. Seventy-one 
are in U.P., 32 in Bihar, and 10 in Madras. Four new 
la(*tories have (commenced working this season, one 
each in tlie United Provinces, Madras, Punjab, and 
N.-W.F.P. Recoveries are expected to be higher in 
most of the areas. 

Production in Burma from the three factories 
working there is estimated at 26,700 tons of sugar 
from some 265,000 tons of cane. 

Conditions in U.P. and Bihar. 

In the annual report of tho Purtabpore Sugar 
C'o. Ltd., of Cawnpore, India, i for the year ending 
October, 1940, tho directors state that the 1939-40 
crushing season was one of the most difficult in the 
history of the industry in the United Provinces and 
Bihar. The policy of the Governments of these two 
provuices in adopting a scale for cane rates which 


was linked with market (quotations for sugar, for the 
most part never realized, si> raised tho Sugar Syndi- 
cate’s basic rates as to make it impossible for manu- 
facturers in the two Provinces to comq)eto with 
j)roducti«»n in other Provinces and Indian States, 
which were in a position to undersell them and at 
the same tinu^ make largo jirofits. Thus the outside 
jiroduction ol some 250,000 tons was marketed before 
all but a small fraction of tlie U.P. and Bihar sugars 
could be disj3osed of. 

Under recent enact namts a body has boon consti- 
tuted by the Governments of the U.P. and Bihar 
under the title of tho Sugar Commission with a senior 
member of the Civil Service as its Chairman. The 
function of the Commission is to advise Government 
ill all matters concerning the industry and it is ho])ed 
that the numerous imperfections in the qiresent 
legislation will command their early attention. From 
tho manufacturers’ jioint of view, however, much 
remains to be done by Government before the legis- 
lation imposed upon this seetion of the industry will 
be satisfactory. The iiidustiy in the two Provinces 
eoiitiniies to })it>ss for the redress of grievances and 
for treatment w’liieh wnll enable outside comjiotition 
to bo met. 

The CTOVcnnments of the U.P. and Bihar have 
introduced a system of (juotas for tlie coming season 
under which iactories will work considerably below 
their capacity. The object of this restriction is to 
reduce tlie jiroduction of sugar in an attempt to bring 
about equilibrium between consumption and pro- 
duction. A minimum rate for cane has ]>ccn fixed at 
Hs. 0/4/3 per maund, to which must be added the 
provincial cess of 6 jiies qier mannd and 6 qiies jx^r 
maund towards the redemption of tho excise subsidy. 
It is fenred that the ])rice which factories will now 
have to qiay is not sufficiently low to enable manu- 
facturers in the two Provinces to coinqiete with those 
situated in other Provinces and Indian States. Tho 
excise duty levied by the Government of India was 
increased from Rs. 2/0 to Rs. 3/0 per cwt. in res])ect 
of sugar manufactured on and after tlie 1st March, 
1940. 


Cana. — U ruguayans are partial to the spirituous drink 
called cana, which can be distilled from fermented 
molasses or sugar juice with or without the addition of 
some honey. At its best, it is made by the fermentation 
of cane juice with pure yeast, and a special technique 
ensuring the special bouquet and flavour of the product 
with a good yield. Temperature control and tlie supply 
of compressed air are said to be features of this tocjhiuque. 
The distillate obtained has a strength of 60 to 70 G.L. ; 
it is aged in Slavonian or limousine oak casks of 400 
litres. According to M. Sanarens, of tho Havre Municipal 
Laboratory, good cana can be compared to a fine 
Armagnaci.2 


1 One of the Begg, Sutherland group of factories. 

2 P. MBNBKDlSg LbbS in Bull. Agru,. Sei. Intern. Inst. Agric,, I9i0, 31, No 5, p. 220T. 
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The Application of Rotary Pumps to Molasses.^ 

By A. SHAW, J, G. REAL and V. A. PARDO. 


Conditions of service in molasses pumping have 
changed considerably in the last few years, due 
especially to the increase in viscosity which has 
now become apparent. Without doubt, more 
efficient extiaction through the use of improved 
methods and better milling equipment has had a 
large hand in producing this result. In the days 
when molasses had low viscosities, it was the general 
practice to pump it with direct acting steam pump.s, 
vortical triplex, or other types of power pumps. 

Take for example one installation in Antilla, Cuba, 
using a largo steam pump, and another at Niievitas 
when* a very large triplex pump was used. Thost? 
two pumps wer(^ not only large, requiring a great 
deal of space, but wore very expensive. They 
o})erated satisfactorily until the viscosity of the 
molasses increased to such a point that the steam 
pump at Antilla burst the liquid end, and the pump 
at Niievitas had to be changed because it could not 
pump such Viscous material. 

In place of tlieso pumps tlie engineers introduced 
rotary t.yiio ])UTnps (to be described later), capable 
of pumping efficiently and smoothly the grade of 
molasses now being exported, but the most important 
point in tlie change was the lower cost of the new 
units. That, witli motor and control, which replaced 
the old one at Nuevitas, cost api^roximately 15 per 
coni, of the price of the power pump, while the 
complet-o rotary installation at Antilla cost about 
20 per cent, of its predecessor. 

Thus it IS seen that by using jiumps of the rotary 
typo to handle molasses, the user would be using 
one esjiecially designed to handle this typo of liquid, 
and not- au adajitation of some other type and one 
having a lower cost and a lower maintenance ex- 
])ense than either the power or direct acting pump^. 


Tawlk 1. 


("oiarARISON OF rUMFS FOR MOLASSES SERVICE. 


(200 galls, jx‘ 1 ' min. ; 300 lbs. peir sq. in. pressure; 
100,000 S.S.IT. vis(! 08 ity). 

DimenHionH. Shipping Price 

Size of h(;ngth. Width Weight with Sg 

Pump and Heighr with motor motor 
inohea. jn foot lbs. (approx.) 


Vertical Triplo\ 
Horizontal ) 
steam, plunger ) 
Rotary 


10 14. . It) 

1G\7. S. . 10 
. 5.(JK.. 7 


9 I. 3.. 40, 000 $15,000 
4 4.. 7,100 $1,900 

2 2^.. 3,200 $1,600 


Centrifugal pumps cannot be used due to the high 
viscosity an<l the resistance to flow in the impeller. 
Steam or power pumps may be used, but they require 
a great deal of space, and are exj)eusive from the 
standpoint of initial cost and maintenance. Another 


of thoir disadvantages is tliat they present a very 
crooked path for the molasses to follow, besides the 
resistance of the two sots of valves. It is not really 
wise to use either steam pumps or power pumps of 
the reciprocating tj'pe for this class of service. 


Table II. 





Tempora- 


Mill. 

Typo of 
Molassefl. 

Brix.* 

ture 

'’F. 

Viscosity 

8.8.U. 

A 

. . Final . . 

87-00 

. . 100 . . 

17,000 

H 

. . .. 

87-38 

. . 100 . . 

61,000 

C 


87-50 

. . 100 . . 

186,000 

1) 


88-42 

.. 100 .. 

150,000 

K 

. ,, . . 

88-60 

. . 100 . . 

86,000 

F 

• .. • • 

89-.34 

. . 100 . . 

60,000 

U 

. . ,, 

89-70 

. . 100 . . 

176,000 

H 


90-60 

. . 100 . . 

186,000 

1 


1)0-62 

. . 100 . . 

128,000 

J 

. ,, 

90 85 

. . 100 . . 

303,000 


• Brix referred to 20®C. 


Ill discussing the initial cost of a rotary pump one 
must keep in mind that there are several factors 
which must be considered in order to select and 
apply it as economically as possible to the particular 
job. Three basic qualities of the liquid must be 
known in order to pump molasses and sugar syrups 
successfully. 

Of those the mo.st important is the viscosity of 
the molasses, or its resistance to flow, taken at the 
lowest }>umping temperature. The second is possibly 
aciility which should bo checked as, of course, cor- 
rosion would considerably shorten the life of an all-iron 
pump. For acid molasses, all-bronze pumps should 
lie used. The third quality is the possibility of 
abrasiveness in the liquid, due to sugar crystals 
which will tend to wear out a close clearance pump. 
Where abrasives are present, other tyjies of pumps 
must be used, such as the “Magma” ; depending, of 
course, upon other conditions as well. 

Table II compiles figures for viscosities and Brix, 
obtained by tests on Cuban molasses. It will be 
noted that while the Brix remains closely the same, 
the viscosity is subject to wide variation, which 
shows the lack of correlation between Brix and 
viscosity. Therefore, it is important to know the 
viscosity of the molasses to be pumped separately 
from the Brix. 

Viscosity is measureti in terms of the number of 
seconds it takes a fixed volume of the liquid to 
pass through a small tube of fixed dimensions. 
Different experimenters have used different sizes of 
tubes, and there are several of these in use to-day. 
In the XJ.S.A. the Saybolt Universal Viscosimeter 
is in use. By measuring the time it takes for the 
fixed volume to flow through the tube, we are really 


1 Proc. 18tA Conf, Aim, OamjSugmr Ttehu Cvlb» (here shrtdged). 
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measuring the resistance flpw of the liquid* liquids 
having a higher resistance to flow taking longer to 
pass through the tube. 

It is obvious then, that this quality is of extreme 
importance in pumping molasses through any kind 
of a pipe line. Organic non-sugars of the molasses 
(especially ^ms) offer high internal resistance to 
movement, the measure of which is the viscosity. 


TEMPERATUBE “F. 



Fig. 1. 

Fig. 1 shows the results of tests conducted with 
Cuban molasses plotted on logarithmic paper with 
the viscosities in S.S.U. on the ordinate and the 
temperature on the abscissa. All the results have 
been classifled according to the type of molasses, 
and the heavy lines indicate the maximum and 
minimum values obtained. This illustrates very 
clearly the magnitude of the variation in the vis- 
cosities from different mills, and also the reason for 
the necessity of knowing the viscosity at the mini- 
miun temperature at which it is expected to be 
pumped. For instance, a normal molasses with a 
viscosity of 60,000 S.S.U. at 80°F. will have one 
of only 30,000 S.S.U. at 90°, or half as much viscosity 
'vith only 10*^ change in tomperattire. The friction 
loss should be added to the static head to obtain 
the total head against which the pump must work. 


It is very important in the piping layout to figure 
the pipe friction in the suction line and make the 
piping of such a size that the pipe friction plus the 
static suction lift will not approach the equivalent 
atmospheric pressure. A pump may have excellent 
so-called suction qualities, but it must bo remem- 
bered that the pump does not and cannot puU the 
molasses within itself. It must depend upon atmos- 
pheric pressure (14*7 Ibs./sq. in.) to force the liquid 
into the pump. If the pipe friction plus static suction 
lift is more than atmospheric pressure the pump will 
cavitate with considerable noise and reduction in 
capacity. 

Viscosity and its effect on the pipe line having 
been discussed, wo will take uj) its importance in the 
selection of a rotary pump. The type in mind con- 
sists of two horring-bonc geai’s, commonly referred 
to as rotors, within a close -clearance casing (Fig. 2), 

When the liquid enters the pump, it must fill up 
the space between the toetli of the gears to be carried 
arom\d and along the curvature of the casing to the 
discharge. Therefore, if the viscosity of the liquid is 
high, the pump must operate slowly in order to allow 
sufficient tim€> for the molasses to enter and fill the 
spaces between the teeth. Otherwise, those spaces 
will not fill and the pump will not "operate properly. 
Oouversely, if the viscosity of the molasses is low, 
the piimi> may be operated sa t isf actor ily*at a higher 
speed. 



Fig. *2. 


When talking about speed, it must bo remembered 
that revs, pev min. is not tho true measure of the 
speed. The true measure is the lineal velocity 
of the gear teeth, measured at the pitch diameter. 
Taking into account the fact that the larger pump 
will be the pitch diameter, one arrives at the con- 
clusion that the larger the pump, the slower it must 
operate in revs, per min. for the same lineal speed. 
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Table III. 


Average (jIear Velocity in Feet per Minute. 


Size of 
Pump 
Gr. 

i,aoo 

1,000 760 000 400 
r.p.m. corresponding to above velocities 

250 

H 

1,000 

1,682 

1,189 

960 

633 

.396 

2 

1,530 

1,275 

950 

765 

510 

318 


1,530 

1,275 

950 

766 

610 

318 

3 

1,112 

952 

715 

571 

380 

238 

4 

955 

796 

595 

478 

318 

199 

5 

764 

63G 

477 

382 

254 

160 

6 

573 

478 

358 

287 

191 

119 

'8 

478 

398 

299 

239 

159 

100 

10 

478 

398 

299 

239 

169 

100 

12 

382 

318 

239 

196 

127 

80 

15 

287 

239 

179 

143 

96-5 

69-5 

iHcosity 

100 

1,000 

5,000 

20,000 

100,000 

Over 

S.S.IT.’ 

400 

2,000 

10,000 

50,000 

200,000 200,000 


In Table III it is possible to appreciate the iinpor- 
taiico of the true measure of speed for various sizes 


of pumps. It can be seen that as the viscosity 
increases, the lineal speed decreases. This must be 
done, as has been said above, in order to allow 
sufficient time for the molasses to fill the spaces 
between the gear teeth properly. This, then, brings 
up the cpiestion of capacity. Since these pumps are 
of the positive displacement type, and capacity is 
jiroportional to speed, it follows that as the speed is 
<le<?i*eased for the reasons mentioned above, the 
piunp size must be increased to obtain the desired 
capacity. 

Coming now to treat of the j)orformance of rotary 
pumps, they are, as has been said, of the jiositive 
displacement type, and therefore capacity, pressure, 
and increase with the speed. Capacity is a 

straight line when plotted against revs, per min. 
increasing as the speed increases. The B.H.P, 
gradually increases with the speed and capacity. 


Turnplate Wear and Cane Mill Losses 
from Re^ Absorption.' 

By JERONIMO DIAZ COMPAIN, M.E. 


Close iusi^ection of the appearance of the wear of 
the turnplate makes it possible to trace the origin of 
certain errors in the opeiation of the grinding plant. 
Such findings may contribute considerably towards 
reducing losses from ro -absorption and cost of repairs. 

Observations have been made over a period of 
seven years after grinding a total of 200,000,000 
arrobas (2,500,000 tons) of cane with a 19 -roller 
milling ])lant, 37 in. x 84 in. 

After trying repeatedly to find the causes of ab- 
normal wear by closely observing the corrugations 
formed on the surface of the trash -})late, we con- 
cluded that many of them were caused by defective 
operation of the grinding plant and others by 
imjn’oper settings. Some of the i>rincipal conditions 
having to do with those abnormalities were as 
follows : — 

(1) Irregular feeding due to insufficient levelling in 
the cane carrier. (2) Use of a crusher with rollers 
longer than those ol the mill unit. (3) Inadequate 
distribution of the (uish-cush from the maceration 
chokeless pumps over the bagasse blanket. (4) Im- 
proper mill settings, especially height of turnplates 
and relation between it and mill inlets and outlets. 

Abnormalities which jircvent the free floating of 
the top roll and contribute in part to make the wear 
on the turnplate irregular and the pressures in- 
effective, may be stated as follows ; — 


Deficient liydraulic rams ; crown v^ieels working 
out of j>itch ; worn-out- coiq>ling-boxe.s and an im- 
lioverished siiuare condition of coujiliiig-spindles ; 
worn-out mill housing and top-roll brasses iicrnuttmg 
excessive lateral movements ; excess clearance at 
flanges, incorrect diameter, or other dcfeidivo 
mechanical details, and rolls and turnplates iiiado 
of inadequate materials. 

While the tests were being made, wo noticed that 
the height of the turnplates and the proportions 
between the inlet and outlet openings of the mill 
(important items in the settings, also), have a direct 
bearing upon its performance. Jf incorrect, several 
difficulties will arise, as choking and defective feeding. 
Those, in turn, may cause continuous movements in 
the hydraulics, generating vibrations and causing 
unnecessary efforts and wear. What is worse, these 
oscillations produce alterations in tho top rolls of the 
grinding units ; as the lifts are not uniform at both 
ends of the roll in any of tho existing types of mills, 
even those with differential pressure hydraulic arms, 
the losses by re-absorption increase. The same is 
true when there is lack of effective pressures, as will 
be explained in the second part of tliis work. 

With the purpose of obtaining data on settings, 
during the last few years we have compiled figures 
on what we have called the Low Factor, wliich is the 
difference in height between the turnplate and top 


1 Proceedings of the IStt Conference of the Association of Sugar Technologists of Cuba^ pp, 89-48. 
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roll and tho real food mill opening. From different 
{‘xperimentH wo have found tho L.F. (Fig. 1) as most 
appropriate for our grinding plant at “Senado'’ ; but 
this does not necessarily mean that its use in other 
tandems, where the thickness of blanket and grade of 
disintegration are different to ours, is equally appli- 
cable. In mentioning the word “blanket,” we refer 
to arrobas of fibre p(‘r hf>ur tier s([. ft. of roll surface 
per minute. 



^ ^ J? JT 


Fig. 1. 

With reference to Fig. 2, A is the o])ening from 
i>omt to point of grooving ; B height of turnplato at 
tlie feed side of mill ; G height of turnplate at the 
(liscliarge side of mill ; D depth of grooving in feed 
I'oll ; and E depth of grooving in top roll. 


Here is an elementary formula to obtain tin* height 
of turnplates, by apjilying tho Low Factor to which 
we have referred, after finding the approximate 
heights which may cause the least amount of wear : 

E D 

Real Mill Oi>oning ~ A A ^ + ~ 

E D 

Height of B —A A - + ^ + L.F. 

Height of C =z B A- " 

2 

Since the juice cannot flew from a lower to a higher 
juessure zone, re-absort>tion (!an take jilac^e only : 
(1) By helical grooves and by the unevenness and 
imjx^rfections of the roll surface ; (2) by Messchaert 
grooves in the feed discharge roll ol tho last mill ; 
(3) by excess of clearamre between tho flanges of tho 
top and lateral rolls ; and (4) by the impossibility of 
maintaining tlie to]) roll floating in horizontal position, 
<iue to mechanical irregularities, to fluctuations lu 
the fibre, or to lack of proper settings. 

In regard to these causes of re-absorption and lack 
of effective pressures, the following remarks may bo 
made : — 

(1) Helical grooves have bv eliminated by tho 
use of feed rolls. (2) The only Messchaert grooves 
used m the front of feed rolls are of an indisponsablo 
character. (3) The clearance between lateral rolls, 
central turnplate and top roll flanges, is -jV 
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eaoh side ; this is possible, due to the faot that maxi> 
mum lift at both ends of top roll never exceeds Jin. 
(4) Every possible effort was made to eliminate the 
abnormalities preventing the free floating perform- 
ance of the top rolls ; double-guide hydraulic rams 
with ample areas were prepared to counter-check 
crown-wheel strains ; pressure centres on top rolls 
were distributed so as to exert a compensating 
reaction in connexion with the resulting pressure ; 
all efforts were directed towards operating crown- 
wheels as closely to the ideal pitch as possible ; con- 
tacts between top half of top roll brasses and head- 
stock were kept properly adjusted and working well 
lubricated. 

Tests Made. 

The tests made are the average of 66 trials on 
bagasse sucrose and rnoistuie. To check the lift of 
the top roll ends, we designed a device which has 
been installed permanently at the top cap of each 
housing in every mill. We assume that re- 
absori3tion in any extractable juice returning to the 
bagasse after passing the maximum pressure zones 
in the mill, as well as (though incorrectly applied) 
losses in the bagasse from lack of effective pressures. 

Then, as juice flows from a higher to a lower 
pressure zone, when examining the results in Fig. 4, 
it will be noted that the figures of analysis by zone, 
correspond to the lifts in the top roll and to the 
wear on the tumplate. 

Fig. 3. — ^Top Roll Lift ; End A, J in. ; and End 
B, X /gin. Tumplate Surface Wear: End A, ^in. 
by Section X — and in. by X*— X’ End If, 
Jin. by Section X — X and /jin. by X’ — X’. 

It. may be observed that wear increases in the 
liiglicr pressure zones, and keeps in about even pro- 
portion with the lifts. 

Fig. 4. — ^Zones 1 and 2 correspond to End A, 
whore we have less lift ; therefore, these are high 
pressure zones. Zones 3 and 4 correspond to End 
By where it may be noted there are more lifts ; 
consequently, these are low pressure zones. 

No explainable account can be offered by the 
author for the figures being lower in Zones 2 and 4 ; 
but it may be due to the effect produced by the 
dilutions, which seem to be more effective on the 
bagasse blanket surface. 

Analysing the different zones in the bagasse 
blanket, the following results may be noted ; — 

(1) The averages in Zones 1 and 2 may well be 
assumed as the proper figures to obtain the theoretic- 
o^lly extractable juice, for they are low lifting zones, 
aiid, consequently, of hi^er pressure. (2) If the 
average for the four zones is taken to estimate the 
actual extractable juice, then the theoretically 
extractable juice, minus the actual extractable juice, 

equal to the losses by the re-absorptions. 

In other words, if we deduct the actually extract- 
able juice from the theoretically extractable juice 
‘ erresponding to a certain lift in the top roll (such 


as those of averages in Zones 1 and 2), we obtain 
the amount of juices lost by re-absorption. 

Applying these facts we can express the same idea 
by the use of the following formula to determine the 
losses by re-absorption and lack of effective pressures 
using the data shown in Fig. 4 : — 

T ~ l^^igures for the amount of theoretically 
extractable juice fiom Zones 1 and 2 or high jiressure 
zones. P — Figures for the amount of theoretically 
extractable juice from Zones 3 and 4 or low pressure 
zones. JE ~ Actual extractable juice. R = Losses 
by re-absorption. 

Then wo liave JE = (average for the aetual 

2 extractable juice). 

R — P — T (losses by re-absorption). 
Therefore, e.g., the losses by re-absorption and 


lactk of effective pressures are : — 

Per cent, of Sucrose in Bagasse : — 

P = Average of Zones Nos. 3 and 4 . . 2*62 
T — Average of Zones Nos. 1 and 2 . . 2*32 

Lossob 0*20 

Moisture - 


P = Average of Zones Nos. 3 and 4 . . 61*80 
T Average of Zones Noe. 1 and 2 . . 48*66 

Losses 3*16 

Conclusions.’- The conventional type of Rousselot 
mill has always given rise to serious difficulties in 
accomplishing good work ; but, in spite of that, if 
properly taken care of, and if certain improvements 
are judiciously incorporated in it, its grinding 
efficiency can be increased to a considerable extent. 
The cost of the improvements referred to is insignifi- 
cant and their application becomes worth while. 

However, at Central Senado, after having extended 
all available resources to reduce losses by re-absorption 
and lack of effective pressiues, and regardless of the 
efforts exerted and results obtained, we are still far 
from feeling satisfied. During recent years we have 
followed with enthusiasm E. W. Kopkb’s endeavours 
to develop the constant pressure mill, 

H. J. B. Schabnbebg’s roll top bearing truss block 
tends to eliminate friction between the top roll 
bearings and the working side of the mill housing 
and can be considered as one of the most important 
contributions during the past few years towards free 
top roll movement to obtain greater effective 
pressures. 


Japanese 1940-41 Ckop Estimates. — ^Production of 
sugar in Japan, during the current season, is not now 
expected to reach the earlier forecast of 1,176,000 tons 
made some months ago, owing to the occurrence of 
damage in Formosa. The latest estimate, according to 
Lamborn, gives a figiue of 1,102,000 long tons, or the 
smallest crop in six years, that is since 1936-36 when 
1,090,000 tons was harvested. Since, however, sugar 
rationing is now in force in Japan, the output envisaged 
should suffice for the consumption needs. 
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The Oliver Filter in South Africa^ 


The Oliver Campbell filter has now been in opera- 
tion in some South African factories for several 
seasons, and the Filtration Committee has thought 
it timely to investigate the impressions of its value 
as a saver of labour, filter-cloth, steam, and also its 
upkeep and off-seasonal overhaul. 

Questionnaires were directed to factories known to 
have installed the filter. Much useful information 
has now been collected. It was not the purpose of 
this enquiry to delve into financial comparisons of 
the Oliver filter versus the plate-and-frame press. 

Its purpose is rather to enquire into operating 
methods and conditions and so acquire further know- 
ledge that should lead to increased factory recovery, 
apart from the saving in sucrose on the by-product, 
and a general betterment in factory conditions. 
An extract of some of the questions and the replies 
thereto is given in the table herewith. 

All filters are of standard diameter with varying 
lengths to suit the area. Unfortunately the size of 
the screen panels is not standardized, and it will bo 
interesting to see how*, a new installation fitted with 
9 ft. panels of copper screening will stand up to the 
wear-and-tear. 

The stainless steel screen is now replacing the 
copper screen. One factory has supplied data show- 
ing a high loss of weight of copper screen after two 
months’ immersion, as against no loss in weight for 
stainless steel. 

The drum speed is a matter of special interest. It 
would appear as if in some factories the speed was 
governed by the amount of muds on hand. The 
variations recorded are wide, viz., from 1 revolution 
in 2 mins. 20 secs, to 1 in 4 mins. 

In a very interesting report on the working of the 
Oliver filter, G. H. Jenkins* is emphatic on the 
necessity for slow speeds, 1 revolution in 6 to 8 mins, 
being recommended. Stress is laid upon low drum 
speed as a factor in the separation of the so-called 
cloudy and clear filtrates. 

Bound up with this question of drum speed and 
its effect on the clarity of the second filtrate juice, 
is the question of the ample supply and size of 
bagasse particles. 

Only two of the replies give ideas of the quantities 
of bagasse available, but -the size of the screen and 
the size of the mesh do not seem to follow any 
standardized rule. In this connexion Jenkins* is 
instructive when he advises, inter alia, that the use 
of bagasse screens of eight holes to the inch gave a 
considerable increase of fine bagasse (or hagaciUo) in 
the feed, resulting in a substantial imjirovement in 
the mud retention figure. Low drum speeds were 
found to assist the retention of muds in a marked 
degree, the effective separation of clear and cloudy 
filtrates being facilitated thereby, 


Now, one would imagine that a dominant factor 
in judging the efficiency of any mechanical filter 
would be the amount of mud solids it can abstract 
in one operation. It is therefore disappointing to 
find, in almost all cases, both the filtrates go back 
to factory process, even to the sulphur tower. The 
first filtrate must necessarily be muddy and therefore 
must be re-processed, but is there to bo no method 
of operation whereby the second filtrate may bo 
separated and merged with the juices going to the 
settling tanks for decantation and thonccj to the 
evapoiator supply ? 

It is obvious that this imid retention figuie (that 
is, the ratio of fibre to mud solids in the food and in 
the cake, assuming that all the fibre is retained m 
the cake) is an all-important matter, since it is a 
measuring of the efficient abstraction of muds from 
the juice. 

One condition for a high mud retention figure is 
an ample supply of liagasse of the correct size and 
size distribution. Large particles, whilst rendering 
the cake porous, pass through too great an amount of 
muds and lessen the efficiency of the wash-water. 
We must remember that the actual filtering medium, 
as in the plate press, is the mud itself which is 
deposited on the layer of bagasse, which, in turn, is 
supported by the screen. Hence the bagasse particles 
should bear some size relationship to the screen holes. 

At this point it is well to enquire whether a con- 
tributory factor to good filter work does not lie m 
the better control of juice preparation, to obtain a 
well-formed granular precipitate. It can readily be 
imagined that, less mud re-circulation, quicker fil- 
tra-tion and less wash water required to reduce the 
polarization of the cake, would bo the normal con- 
sequence of such a precipitate. 

With bagasse suitable in size and ample for the 
re<iuirements, a low drum speed and a temperature 
of lOO^F. minimum, it would appear that we have 
most of the conditions necessary for good mud 
retention on the filter pack. 

One point requiring mention is the deterioration 
or decomposition that occurs in the filter trough ; 
the presence of H 2 S is believed to be the result of 
the drop in temperature ; but may be assisted by the 
continuous circulation of re-heated muds. Decom- 
position evidently cannot be attributed to foul con- 
ditions ; in most factories a 12-hourly cleaning down 
is a routine job. 

It is also to be noticed that there is an appreciable 
drop in purity between the clarified juice and the 
filtrates. One factory reports no increase in the 
reducing sugar ratio, but what about the destruction 
of dissolved dry substance ? The drop in the second 
filtrate can be more readily understood. Perhaps this 
drop in purity is the result of the washing back of 


1 Proeeedingg of tho im Convmi of the SotOh Afriem Sugar TechnologitU* AtmiaHon (here abridged). 2 I.SJ., 1940, p. 886-887. oU. 
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non-sugars, which may be facilitated by the presence 
of a large supply of over-size bagasse particles m 
the pack. 

Few factories have oxorcised much control over 
the quantities of wash-water employed, the quantity 
of which should be governed by the economical limit 
capable of being handled at the evaporator, although 
it is difificiilt to say at what point the water actually 
tlisplacos the juice in the mud pack and where it 
re-dissolves some of the non-sugars direct into the 
liltraie. 

Records available sliow that one factory applying 
as much as 100 per cent, water on cake obtained 
()-3 per cent, polarization, whilst a second apjilying 
half that amount of water obtained 0*4 per cent, 
jiolarization in cake. 

It is a debatable point whether the efficiency of 
the filter may be reckoned by the lowness of the 
liolarization of the cake, and to regard, say, 0*2 per 
cent, polarization of cake as a fine achievement, 
whilst neglecting the purity of the filtrate ard the 
amount of muds returned for ro -circulation into the 

jlllCO. 

Many interesting points have come to light that 
may have some bearing on the successful operation 
of the filter. One factory reiiorta a variation in the 
quality of the hagacillo. On occasions it is found 
that it simply floats and will not mix with the mud 
111 the feeding tank. This behaviour has been attri- 
buted to certain cane varieties. It is not, however, 
an experience common to the mills. 


Stored hagacillo has a tendency to ferment, 
especially under conditions favourable to fermenta- 
tion, and it can, of course, be readily understood 
that such material and the muds from stale and/or 
fermented cane are not good material for filter work. 

The Committee was unable to secure much data 
on the .living of chemicals directly due to the in- 
stallation of the Oliver filter. There is, however, a 
definite drop in consumption. As the amount of 
dilution of muds is less, resulting in a diminished 
volume of juices returned for re-treatment with 
chemicals, the saving must be significant in normal 
times. 

The elimination of aforetime heavy dilution of 
filter-press muds must also show a diminished di’aw 
on the process steam, even allowing for the con- 
tinuous re-heating of the muddy juices to be filtered. 
Only one factory ventured to cost out the savings 
in terms of coal and the figure was encouraging. 

This rc})ort has already made brief reference to 
the upkeep and maintenance aspect of the Oliver 
filter. Tlie ovi^rliaul of the plant has in some in- 
stances provided big problems. Corrosion of essential 
parts, excessive wear-and-tear on fittings, heavy 
depreciation on piping, etc., a. e common experience. 

Abrasion in the hagacillo supply pipe, in the fan 
itself and in the cyclone, necessitating the fitting of 
rubber padding, the difiiculties of getting rid of the 
sand in the trough and generally a more rapid and 
efficient method of cleaning, to mention but a few, 
are matters of vital importance and all make up 
quite a respectable contra account to the gains 
associated with the installation of the Oliver filter. 


Extract from Replies to Questionnaire. 



1 

2 

S 

4 

6 

Tons can© cnishod per hour 

63 

130 

52 

41 

48 

Size of filter, sq. ft 

(8xl6) = 400 

3(8xl2)=900 

(8 X 12)^300 

(8 X 12) = 300 

(8xl6)=400 

Sq. ft. filter area 

6-33 

6-92 

6-76 

7-41 

8-33 

Tons cane crushed per liour 






Screen material 

Chopper 

Stainless stool 

Stainless steel 

Stainless steel 

Stainless steel 

Bagasse screen, aq. ft 

120 

75 

35 

48 

120 

Sq. ft. of screen 

2-00 

0-72 

{)06 

1-09 

2-60 

T’ons cane crushed per hour 






Mesh size 

40 

60 

25 

3/16'' hole special 

36 





angle screen 


BagaciUo per hour, lbs 

1,800 

1,230 

540 

— 

— 

BagaciUo per ton of cane, lbs 

29 

9-5 

10 5 

— 

— 

Drum speed . . ‘ 

1 m 2i 

1 in 2 mills. 

1 m 4 mins. 

— 

— 


to 4 mins. 

20 secs. 




Temporature of muds, 

185 

200 

185 

206 to 212 

175 to 180 

Temperature of wash-water, ^ F 

105 

170 

160 

180 

104 to 116 

Trough is cleared 

Weekly 

Daily 

Weekly 

12-hourly 

— 


also at every opportunity. 



i-)otorioration in trough 

Yes 

No 

If temp, drops 

Yes 

Yes 

Rise in cake per cent, cane 

4-28 to 5-70 

315 to 416 

4-20 to 5-20 

4-00 to 6-60 

2-96 to 3 04 

Fob of cake 

0-27 

0-70 

0-40 

0-36 

0*30 

Disposal of first filtrate 

Secfondary juice 

i All mixed with second and returned to f 

Procress 

Disposal of second filtrate 

Primary juice 

1 to juice tempering tanks. 1 

Settling tanks 

Drop in purity filtrate from clarified juice 3° 

2-2° 

3 to 4“ 

— 

— 

Estimated increase on factory recovery 






due to lower pol. in cake 

1*0 per cent. 

0*7 per cent. 

0*64 per cent. 

— 

0*60 per cent. 
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A MiU versus A Shredder** 

By D. W. V. HENDRY. 


Results prior to and after the addition of a fifth 
mill followed by a shredder to the Maidstone tandem, 
and a shredder followed by a fifth mill to the tandem 
of the Tongaat Sugar Co., Ltd., over a period of eight 
years, may enlighten the sceptical. 

Maidstone Tandem. 

t>uring the off-season 1934-35 a fifth mill (36 in. 
X 84 in.) was added to the tandem. The second and 
third mills were considerably strengthened by re- 
placing them by headstocks of cast steel after the 
1935 season. The first and fourth mills were also 
strengthened in the same way for the 1940 season. 

A Searby shredder was installed between the first 
and second mills during the 1937-38 off-season. For 
the 1937-38 season the grooving of the rolls was 
increased, for example, the first mill now has 2 -inch 
pitch. 

As will be observed from Table I, comparing the 
mill work during 1933-40, there has been considerable 
increase in the extractibn. 

For 1936 and 1937 the average extraction of 92*06 
per cent, was 0*96 per cent, above the average of the 
seasons 1933, 1934 and 1936, which was 91*10 per 
cent. This increase is due to the work of the fifth mill. 


In a somewliat similar manner, we now subtreict 
from the average extraction for the years 1938, 1939 
and 1940, viz., 93*74 per cent., the average for the 
years 1936 and 1937. This gives an increase in ex- 
traction of 1*68 jier cent., due to the installation of 
the shredder. 

To make allowance for the difference in fibre, the 
extraction has been calculated at an arbitrary figure 
of 12*6 per cent. The additional extraction resulting 
from the fifth mill and the shredder now becomes 
0*63 i)er cent, and 1*28 per cent, respectively. 

Tongaat Tandem. 

The first Searby shredder was installed by the 
Tongaat Sugar Co., Ltd., for the 1937 crop, and was 
placed between the crusher and the first mill. 
Previously there were two crushers in this tandem, 
but one was removed to make room for the 
shredder. 

During the 1935-36 off-season the mill headstocks 
were strengthened by exchanging them for ones of 
cast-steel. In a maimer somewhat similar to the 
Maidstone tandem, the grooving of the rolls was 
increased in pitch. 


Tabi.b I. — Maidstone Mill. 



1933 

1934 

1935 

1936 1937 

1938 

1939 

1940 

Cane crushed per hour 

66*89 

58*33 

62*44 

60*70 61*15 

61*84 

64*28 

63*33 

Fibre per cent, cane ’. 

16*27 

15*28 

15*04 

14*84 15*01 

14*26 

14*38 

16*51 

Maceration per cent, cane 

32*62 

31*93 

30*15 

33*46 31*48 

31*32 

28-31 

29*61 

Mill extraction 

91*19 

91*47 

90*66 

91.61 92*51 

93*99 

93*74 

03*49 

Extraction prior to fifth mill and shredder addition 


91*10 






Extraction prior to sluedder addition 


— 


92*06 


— 


Extraction after shredder addition 


— 


— 


93*74 


Per cent, increase due to fifth mill 


— 


0*96 


— 


Per cent, increase due to shredder 


— 


— 


1*68 


Extraction at 12*6 per cent, fibre 

93*01 

93*24 

92*45 

93*12 93*94 

94*84 

94*67 

94*93 

Extraction prior to fifth mill and shredder addition 


92*90 


— 


— 


Extraction prior to shredder addition 


— 


93*63 


— 


Extraction after shredder addition 


— 


— 


94*81 


Per cent, incriaase due to fifth mill 


— 


0*63 


— 


Per cent, increase due to shredder 


— 


— • 


1*28 


Table 

II. — ^Tonoaat Mill. 





Cano crushed per hour 

56*06 

62*17 

62*03 

64*49 64*23 

63*84 

64*53 

67*43 

Fibre per cent, cane 

15*27 

15*28 

16*04 

14*84 15*01 

14*26 

14*38 

15*61 

Maceration per cent, cane 

32*52 

31*93 

30*15 

33*46 31*48 

29*16 

28*31 

29*51 

Mill extraction 

91*28 

91*27 

89*93 

89*56 91*35 

92*39 

93*83 

93*30 

-j 

Extraction prior to shredder and fifth mill addition 


90*61 






Extraction prior to sliredder addition 


— 


91*87 


— 


Extraction after fifth mill addition 


— 


— 


93*56 



Per cent, increase due to shredder 

Per cent, increase due to fifth mill 

Extraction at 12*5 per cent, fibre 93*09 

Extraction prior to shredder and fifth mill addition 

Extraction prior to shredder addition 

Extraction after fifth mill addition 

Per cent, increase due to shredder 

Per cent, increase due to fifth mill 


-- 1*36 

93*08 91*87 91*43 93*00 

92*47 — 

— 93*10 

— 0*63 


1*69 

93*20 94*75 


94*78 


94*80 
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A MILL wrms A SHREDDER 


A fifth mill, with rolls 36 in. X 66 in., was installed 
during the off-season 1938-39. It must also be stated 
that from the latter period (off-season 1938-39) feeder 
rolls were installed to certain mills on both tandems, 
and these have done much to ensure a regular feed 
to the individual mills. 

The remarks applied to the Maidstone tandem art^ 
likewise applicable to the Tongaat installation. 

If we determine the increase in extraction due to 
the shredder and fifth mill separately, by subtracting 


the average extraction for the seasons 1933, 1934, 
1935 and 1936 from the average for the seasons 1937 
and 1938, and the latter from the average for 1939 
and 1940, we get 1*36 per cent, and 1*69 per cent, 
respectively for the shredder and fifth mill additions. 

To make allowance for the difference in fibre, the 
extraction has been calculated at 12*6 per cent, fibre. 
The in(5rease for the shredder now appears as 0*63 
l)er cent, and 1*68 per cent, for the mill. 


Chemical Reports and Laboratory Methods* 


Mill Control, and the Effect of the Primary Juice 
Figure. H. J. N. Max. Archief Suikerind. 
NederL-IndiCt 1940, 1 , pp. 272-276. 

Among the different factors exerting influence on 
the mill control figures, the determination of the 
value of the primary juice demands special attention. 
Quite small differences in it result in considerable 
variations in the value of the juice content of the 
c*ane. It is of course erroneous to assume that it has 
the same composition as the “cane juice,” as is done 
for the calculation of certain control data. Below 
arc given average figures for Brix, pol. and purity of 
cruslier and of primary juices : — 

Brix. Pol. Purity. 

Crusher juice (era.) . . 18*66 . . 16*22 . . 86*92 

I’ninary juice (vp«.) . . 18*48 .. 16*99 .. 86*63 

By the primary juice is understood the total juice 
of the crusher and first mill, which together with the 
st‘condary juices form the raw juice. It is seen that 
tlio analysis of the primary juice as usually deter- 
mined differs from that of the first expressed juice, 
its figures' being somewhat lower. Hence, the question 
arises as to the value to be taken as mostly exactly* 
rejiresenting the cane juice. 

Figures depending on this answer can be divided 
into two groups ; (1) Those calculated entirely from 
the Brix figures, as the juice content of caiu‘, 
also the lost juice in bagasse i)er cent, fibre, and the 
Brix-freo (colloidal) cane water, per cent, fibre ; and 
(2) those calculated from the sugar content or purit>' 
quotient, as the ERQV and available primary juice 
factor. 

In the table below comparisons are made of these 
figures as based on analyses of crusher juice (crs.) 
ftnd of primary juice (tips.), average figures bein^ 
given here : — 


Juice content of cane 

era. 

89*2 . . 

83*7 

Lost juice in bagasse, per cent fibre 

41*0 . . 

42*0 

Brix-free (colloidal) cane water, per 
cent, fibre 

26*0 . . 

19*0 

Juice in cane, per'oent. fibre 

608*0 . . 

614*0. 

Available primary juice factor 

73*7 . . 

74*9 


It is seen that though the lost juice and the juice 
in cane per cent, fibre figures show only quite small 
differences, on the other hand the differences in the 
Brix-free (colloidal) cane water, per cent, fibre are 
marked. 

Also, from the sugar content of the primary juice 
are calculated control figures, such as the ERQV 
and the available primary juice factor. How these 
values compare when calculated from the era and the 
vpa are shown below, the ERQV being obt»ained 
from the value ; — 

1*4 X purity raw juice — 40 

1*4 X jHirity primary juice — 40 

era. apa. 

ERQV 96*4 . . 96*1 

Available primary juice factor .... 73*7 . . 74*9 

If primary juices are expressed from the cane in 
fractions, and these used for the calculation of various 
control figures, the differences are naturally accentu- 
ated, as is seen from the following, BWQ being the 
Brix recovery (piotient : — 


Primary Juice. 

BWQ/ 

vpa. 

Juice 

content. 

Purity. 

EBQV. 

Ist fraction 

40*9 

84*9 

92*7 

94*7 

Ist and 2nd fractions 

69*8 

84*8 

91*8 

96*1 

1st, 2nd and 3rd fractions 

76*0 

84*9 

90*9 

97*3 


Wood as a Chemical Raw Product in Sugar and 
Alcohol Production. David Bbownlie. 
Chemiatry and Industry ^ 1940, 59 , pp. 
671-676. 

An outline is given of the developments in the U.8. 
and in Germany in the use of wood (by cellulose 
hydrolysis) for the production of sugars, which may 
jxjssibly be utilized as foodstuffs or fermented to 
alcohol by means of yeast. For example, mention is 
made of the Simonson and Classen processes in Ger- 
many, and of the work done by the E. I. du Pont de 
Nemours Co., at Georgetown, U.S.A., and by the 
U.S. Forest Products Laboratory at Ma^on, 
Wisconsin. 

The net result of these trials in Germany and the 
XJ.S.A. is to show that the average yield of sugars 
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obtained varies between 18 and 30 per cent., calcu- 
lated on the air-dried wood. About 66 to 76 per 
cent, of the complicated mixture of sugars obtained 
(depending on the species of the wood and the 
method of hydrolysis) is fermentable, whilst the 
remaining 25 to 36 per cent, can be used for cattle 
food. The average yield of alcohol is 16 to 22 Imp. 
gall, per metric ton, also on the air-dried wood. 

Then there are the Borgius and Scholler processes, 
stated to be in commercial operation in Germany, 
for which the yields of alcohol obtained are higher 
than previously obtained in Germany and in the 
U.S. Thus in the Bergius process the yield of alcohol 
is claimed to be 86 to 90 Imp. gall., and in the Scholler 
63*6 Imp. gall, per long ton of wood. Of the total 
sugars about 20 per cent, is unfermentable, and can 
be used as fodder. In 1935 the Rheinau plant of the 
Bergius process was enlarged to produce 6000 tons of 
sugar per annum, and the combined production of 
alcohol in 1936 by the three Scholler plants was over 
100,000 hi. of alcohol. 

But even if these German claims are correct, and 
all the technical problems have been solved, including 
blackening of the suga®, and severe wear and tear of 
the plant due to corrosion, it is difficult to imagine 
how the production of sugar and alcohol from wood 
can be regarded as a commercial proposition in nor- 
mal times. Sugars can bo produced much chea}>er 
directly from sugar cane and beet, and also by the 
hydrolysis of starch from potatoes and other natural 
products, a valuable method also because of the great 
extra reserve of emergency food made available. 

Besides, there are the sugars available in waste 
wood pulp liquors, the commercial utilization of which 
is an unsolved technical problem. These liquors would 
yield from 16 to 16 gall, of alcohol per metric ton of 
pulp. Then in the “Masonite” process of manufactur- 
ing a fine fibrous product by “exploding” wood by 
treating it with high pressure steam and releasing to 
atmospheric pressure, there are available a large 
amount of sugars (hexosans and pentosans) produced 
by the hydrolysis of the heini-celluloses and ligno- 
celluloses. This method of treating wood gives results 
superior to the ordinary methods of hydrolysing })en- 
tosans with dilute acid at 60 lbs. per aq, in., besides 
being much cheaper. 

Inydrsion of Sucrose in the different Parts of the 
Sugar Cane Stalk.* J. I. Laubitzen and 
R. T. Baloh.i Journal of Agricultural 
Research, 1940, 61, pp. 1-16. 

In Louisiana, as in many temperature zone and 
some torrid zone sugar-producing countries, the cane 
never reaches maturity. If the stalk as prepared for 
the mill is cut into three equal lengths, and each 
analysed separately, it will be found that there is a 
considerable gradient in sucrose content from the top 
to the middle to the bottom section, the smallest 


amount being in the top third, and the largest in the 
bottom one. As a rule, the difference is greater 
between the top and middle thirds than between the 
middle and bottom thirds. There is also an obvious 
difference in the vegetative condition of the tissues 
of these three parts. 

It is a matter of some interest to determine what 
bearing, if any, this difference in sucrose content and 
vegetative condition has on the inversion of sucrose 
in the harvested cane. To this end, five experiments 
were carried out at Houma, La., during 1932-1936, 
in which whole-stalk samples and one-third-stalk 
samples from the same lots of cane (POJ 36-M and 
Co 290) were placed in storage. In the first two 
experiments the samples were stored under controlled 
conditions of tomj>eratm‘e and humidity, and in the 
remainder they were kept under dry conditions in 
the shade in an open shed. 

Here is a summary of the conclusions arrived at as 
the results of these extensive experiments ; There 
was less inversion of sucrose in all samples stored at 
high relative humidities than in corresponding 
samples stored at low r.h. In general, the rate of 
inversion of sucrose was correlated with the rate of 
loss of moisture. In most instances there "^^as more 
total loss of moisture and inversion of sucrose from 
the three sections in samples cut before storage than 
in samples sectioned after storage. Exceptions seemed 
to be due to the lack of uniform exposure of samples 
to the evaporating power of the air. 

In cane stored as whole stalks, there tended to be 
a gradient in the percentage of loss of moisture, 
increase in Brix, drop in purity and loss of sucrose. 
These changes were greatest in the top, next in the 
middle, and least in the bottom section. In cane cut 
before storage, this gradient was disarranged so that 
these changes tended to be greater in the top and 
bottom sections than in the middle section. 

In the experiments in which POJ 36-M was used, 
there was greater inversion in the unsevered top 
third of the stalks than in the severed top third. 
On the contrary, during the early periods of storage 
there was greater inversion in the severed bottom 
third than in the unsevered bottom third with the 
difference decreasing and sometimes disappearing 
with lapse of time. Co 290 behaved similarly, except 
that the differences were not so marked, and after 
the first period of storage there was a decrease in the 
difference in the top sections instead of in the bottom 
ones. 

Correlated with these trends of inversion of sucrose 
in the top and bottom third sections of the sugar 
cane stalk was a greater loss of moisture and increase 
in Brix in the top third of cane stored as whole stalks 
than in the top third stored as sections and in the 
bottom third of cane stored as sections than in the 
bottom third stored as whole stalks. Because of the 
difference in concentration of sucrose in the different 


1 U.S. Department of Agriculture. 
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parts of the sugar cane stalk the actual loss of sucrose 
may not correspond to the rate of loss. It is only 
when the rate is much greater in the sections with 
the lower concentrations that these sections show the 
greatest loss of sucrose. 

Solubility of Sucrose in Organic Solvents.^ G. 

V^EBHAAB. Archief Suikerind, NederL-Indie, 1940, 1 , 
No. 18, ])p. 464-475. — In a previous paper the aiithor 
reviewed the literature on the solubility of sucrose in 
water, giving also some of liis own determinations, 
and he now summarizes briefly what is recorded of 
the solubility of sucrose in methyl alcohol, ethyl 
alcohol, acetic acid, glycerin and acetone, the last 
mentioned solvent being specially considered, and his 
own determinations made with it presented. Actually 
the solubility of sucrose in acetone is slight, but on 
adding acetone to a solution of sucrose in water a 
certain amount enters into solution until at a certain 
concentration the liquid begins to turn cloudy, 
scjmration taking })lace. The author’s determinations 
concern the solubility of sucrose in mixtures of water 
and acetone of different i)roport ions, and from his 
figures the following conclusions are drawn : (1) The 
cjuantity of water per cent, total mixture (sucrose- 
water -acetone) up to the point at wdnch the sejiara- 
tion of the solvent takes jilace remains practically 
consfant. (2) The quantity of sucrose }x^r cent, 
water which is soluble in the water present in the 
mixture decreases as the concentration of acetone 
increases. (3) This decrease on the sucrose content, 
expressed as a percentage of the solvents (water and 
acetone) is direcdly proportional to the concentration 
of acetone. The connexion between the sucrose 
content and the acetone concentration up to the 
point at which separation takes jilace is given by : 
S — 216-46 — 3-1 a;, in which S is the sucrose jwr cent, 
solvents (water-aetdone) ; and x is the acetone }>or 
cent, by weight of the mixture. In an example, 
where x is 20-21, S is 154-4 as directly determined, 
and 153-81 as calculated by the formula, A jihasc 
diagram based on the author’s determinations has 
been drawn by him for sucrose-water -acetone mix- 
tures at 30"C’. 

Synthetic Glycerin from Petroleum. E. 0 . Williams 

and Associates. Chemical and Metallurgical Engin- 
eering^ 1940, 47 , pp. 834-838. — In a process exfieri- 
mentally operated in a pilot plant by chemists of 
the Shell Development Co., of Emeryville, Cal., 
U.S.A., a line of synthesis was chosen starting with 
propylene and proceeding to allyl chloride (or to 
glycerin dichlorohydrin), and thence finally to 
glycerin. It was the discovery of the “hot chlori- 
nation “ of propylene that made the process 
practicable. A crude glycerin results which is con- 
centrated and purified in much the same way as 
in the working of soap lyes, and by extracting with 


xylene or other solvent a product is obtained con- 
firming to all commercial specifications. A yield of 
about 90 per cent, is obtained. 

Determinaiioii of Levulose in the Presence of Dextrose 
and Levulose, using Ferricyanide. H. C. Becker 
and D. T. Englis.® Ind. S Eng, Chem. (analy. ed.), 
1941, 18, pp. 15-18. — This is a continuation of the 
work jirevioiisly reported® on the selective oxidation 
of levulose in the presence of dextrose and sucrose, 
the reagent used being : potassium ferricyanide, 
50 grms. ; disodium phosphate dodecahydrate, 
225 grins. ; and sodium carbonate, anh., 150 grms. 
per litre. This reagent is allowed to react at'50°C. 
for 60 mm. Dextrose exerts a small but definite 
reducing reaction, and a factor is introduced to 
correct for its presence ; but sucrose has very little 
effect. When levulose is present to the extent of 
20 per cent, of the total reducing sugars, an average 
accuracy of 0-5 per cent, can be obtained, but when 
the proportion is less the error increases rapidly. 

Determination of B.O.D. in Waste Waters. O. R. 

Placak and C. C. Ruchhoft.® l7id. Eng. Chem. 
(analy. ed.), 1941, 18 , pp. 12-15. — For the deter- 
mination of the biochemical oxygen demand in 
])ollution studies, the azide and the Rirleal -Stewart 
modlfi(^ationa of the Winkler method are equally 
efficacious. Either may be expected to give reliable 
results. The azide reagent may be added in a pre- 
liminary ste}) following acid, or it may be added in 
combination with the alkalme-iodido Winkler reagent, 
the latter method having manipulative advantages 
for routine work. 

Adoption of 20‘'C. as Standard Temperature in Raw 
Sugar Polarizations in Cuba. M. A. Mascab6. Proc. 
\Wi Conf. Assoc. Sugar Tech. Cuba, pp. 219-223. — 
Object of this pajicr is to urge that Cuba should 
adopt 20" C. as the standard temiieratiiro in com- 
mercial raw sugar transactions. It is explained that 
in that country between 9 a.m. and 6 p.m. at the 
time of year during which the greatest volume of 
sugar sales is effected the average room tenqierature 
in most laboratories is 30®C., and that this increase 
of temperature above 20*^C. is capable of causing a 
difference in ]H>larization of 0-3". This is a serious 
thvergeuce. For example, a raw sugar the polariza- 
tion of which IS not carried out at 20°C., or is not 
corrected to that standarii temperature, and is 
rejxirted as 95-7"' instead of 96° at 20°C. is depreci- 
ated in a sale of 100,000 bags at 2 cents per lb. to 
the extent of $3,120. In view of such losses, it is 
advocated that the Association of Cuban Sugar 
Producers should install a constant temperature 
laboratory, the cost of which would be about $6,000 ; 
and that in other laboratories the prevailing tem- 
perature corrections, the accuracy of which has been 
officially jiroven, should be officially adopted. 


1 Thi« completes th<* author’s n'tMsaToh on the solubility of aucroBC, the first part of which was recently published, /.AV., 1041, pp. SO-62. 
2 University of Illinois, Urbana, III. ^ I SJ., 1939, p. 816. 

4 U.S. Public Health Service, Stream Pollution Investigations' Station, Cincinnati, Ohio. 
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Abstracts of the International Society of 
Sugar Cane Technologists* 


Under the scheme initiated hy the International Society, a collection ot abstracts of papers on agrionltiiral 
and technical subjects is prepared monthly. A selection from these **Sagar Abstracts” has bemi made by 
us from the material last issued, and is printed below. 


Cane Aokicultitre. 

Fibre hi Cane Variety Co 290. J. Rochade Almeida 
and R. Canseolieri. Jomal de Agronomia 
(Sao Paulo), 1940, 3, No. 3, pp. 221-238 (with 
four plates). 

The fibre contents of various parts of the cane 
variety Co 290 as grown in Sao Paulo are found to 


be as follows ; — 

Maximum. Minimum. Average. 

Roots 80 00 .. 60 13 .. 69 166 

Whole Cane 17-80 .. 12-70 .. 13-971 

Nodes 24-00 .. 17-80 .. 19-188 

Intornodos 12-70 .. 10-20 .. 11-372 

Leaves 39-40 . . 32-60 . . 36-660 

Infloresence 77-00 . . 40-80 . . 60-645 

The proportions of fibre in various parts (thirds) 
of the stripi^ed stalk ate : — 

Whole Cano — Maximum. Minimum. Average. 

Top 14-00 9-20 .. 11-165 

Middle 16-10 .. 10-40 .. 12-743 

Foot 20-00 . . 13-79 . . 16-138 

Medulla (pith) — 

Top 11-00 .. 7-00 .. 7-968 

Middle 9-00 . . 7-50 . . 8-264 

Foot 10-00 . . 8-00 . . 9-386 

Rind — 

Top 34-20 .. 19-40 .. 26-468 

Middle 33-80 . . 24-60 . . 29-246 

Foot 38-70 . . 27-60 . . 32-335 


Within the maximum and minimum limits here 
given the fibre of Co 290 varies directly with the age 
of the cane (plant crop), and in ratoons with the 
number of harvests. The fibre of plant canes (stalks) 
varies from 9-6 per cent, at 11 months to 14-8 per 
cent, at 20 months. In ratoon crop-i, the fibre rises 
from an average of 12-67 per cent, in plant canes at 
the usual harvest time to 12-86 in the first and 13-22 
l>er cent, in the second ratoon crop 

Stools that have flowered contain distinctly more 
fibre than non -flowering ones. As shown by the 
analyses, the fibre increases from the foot of the stalk 
towards the top, in the nodes as well as in the inter- 
nodes. On the whole, Co 290 is to be regarded as a 
variety with a fair amount of fibre, although it con- 
tains somewhat less than POJ 213 as grown in Sao 
Paulo (Usina Vassununga). 

Does Fertilizer affect the Arrowing of Cane ? H. W. 

Kerb. Cane Growers' Qiuirterly BuUetin 
(Queensland), 1940, 8, No. 2, p. 76. 
Inspection of a field that had received various 
fertilizer treatments showed that the percentage of 


arrowing was abnormally high on some of the plots, 
and that this difference had some relation to the 
differences in fertilizer treatment. Counts were there- 
fore carried out and figures obtained in respect of the 
individual fertilizer treatments. 

The results showed that where the cane received 
no sulphate of ammonia fertilizer the percentage of 
arrowed stalks was 71, where 200 lbs. sulphate of 
ammonia per acre had been applied, the percentage 
of arrowing was 64, and where 400 lbs. sulphate of 
ammonia had been used, the percentage was only 11. 

These figures illustrate strikingly the influence of 
sulphate of ammonia on the degree of arrowing of 
the crop, and emphasize the importance of applica- 
tions of the correct manures in the correct pro- 
portions for best results. A stalk which hs^ arrowed 
can make no further growth (except by “ side- 
shooting **), no matter how favoiuable the growing 
conditions may be. 

In a favourable spring season, unarrowed stalks 
may take advantage of beneficial growing conditions 
until they are harvested. Varying amounts of phos- 
phate and potash were also included in the experi- 
ment referred to, but these plant foods appear to bo 
without influence on arrowing. 

Varietal Resistance to Cane Grubs. R. W. Mun- 
aoMEBY and J. H. Buzzacott. Australian 
Sugar J ourruil, 1940, 32, No. 6, pp. 325-326. 

A variety of cane may be resistant to damage by 
soil grubs for several reasons. In the first place, 
much depends on the character of the root system 
(i.e., whether surface or deep) ; bulk of roots is 
important, but power to reproduce roots rapidly after 
root-priming is more so. Again, certain canes prove 
resistant to grubs by virtue of the fact that they 
attract fewer ovipositing beetles because they either 
have a sparse top and offer less cover, or they show 
less early vigour and are shorter when the beetles are 
flying. On the other hand, a long stalk and a very 
heavy top tends to lever the basal portion of the 
stool out of the ground long before all the roots have 
been destroyed. 

Recent examinations have revealed that, imdor 
conditions of moderate infestation, POJ 2725 is 
very resistant to grub attack and shows neither 
uprooting nor withering of the top. POJ 2878 shows 
less resistance than POJ 2725 but considerably more 
resistance than Badila, Korpi, or Oramboo, whidi 
latter three must be classed as susceptible varieties. 
POJ 2878 showed considerable uprooting and much 
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dead tissue in tops in all plots examined, but many 
of the stools were still attached to the ground by a 
few roots and the variety had made much more cane 
than Badila or Korpi, of which the roots were more 
or less completely severed. 

When reviewing these results, it must be taken 
into consideration that varieties may not behave in 
the same way every year or in different types of soil. 
For instance, this particular year was very wet in the 
area where these observations were made, the soil in 
most cases had a fairly high clay content, and the 
grubs were for most of the season located near the 
surface. Under these conditions of attack the roots 
had been completely eaten through not far below the 
surface. Under dryer conditions, when grubs would 
be located deeper in the ground, a variety with a 
large but shallow rooting system might have sus- 
tained less damage. The resistance shown by 
POJ 2726 seems to warrant a trial of this variety in 
grubby areas. 

Sugar Cane Varieties in Florida. B. A. Bourne. 
Facta About Sugar, 1940, 35, No. 12, pp. 
23-27. 

The experimental work of the Agricultural Re- 
search Department of the United States Sugar 
Cvorporation at Clewiston, Florida, is outlined. 
Prominent in this work is the search for cane varie- 
ties best suited for the soil and climate of the region 
(the Everglades). The variety heretofore mostly 
used has been POJ 2725, but this is now giving way 
to F 31-346, which has these characteristics : — 

It shows a greater resistance to cold damage, and 
to the Helminthosporium leaf disease ; it is especially 
adapted to the raw saw-grass muck soils which 
heretofore have been consid3red unsuitable for cane 
culture ; it has a very thick barrel, which makes it 
easy to harvest by hand. F 31-346 is cold resistant 
not only as to leaves and giowing points, but even 
after a hard freeze its juices do not deteriorate as 
rapidly as those of other canes. 

Labour Saving Machinery. E. R. Theriot and E. A. 
Maier. Louiaiaiui Cane Sugar Technologists' 
Associxition, Thibodaux, La., June, 1940. 

The m\ile-powered scraper is not much used now 
in the cane fields. A good substitute has been found 
in a power-<iriven rotary scraper or shaver attached 
to a tractor which will take care of a heavy cover of 
winter grass or legume ; with this tool the cane can 
be scraped in January before any ploughing has been 
done, so that the cane can get an early start. Two 
men can shave 26 acres a day at a cost of 13 cents 
an acre. 

Hand hoeing, which costs $1*25 to 1*76 an acre, 
oan now be done by the Herbert or the Longermaii 
hoeing machine (which also does off -barring) at a cost 
of 66 cents an acre. The quality of the work done by 
these mechanical devices is not up to that of good 
hand hoeing, but this disadvantage is probably more 
than compensated by the much lower cost and by 


the fact that the scraping and off-barring can be done 
in the winter to give the cane crop an early start. 
On the whole, the machines have given satisfactory 
results. 

Producer Gas and Charcoal. Queensland Producer 

Gas Committee, Bulletin No. 1 (1940). 

This official document lists six Australian firms that 
manufacture producer gas engines (“Gasogens’*) suit- 
able for the operation of trucks. These outfits have 
been officially tested and approved. The outfits are 
intended for use witli IJ or 2 -ton trucks costing 
around $760. 

Results of tests, method of operation, and detailed 
operating expenses are given. It is found that with 
these engines 13 to 16 pounds of charcoal are equiva- 
lent to one gallon of gasoline. Under Australian 
conditions a tractor working 10 hours a day for four 
days a week will cost $8*80 to 11*20 to operate with 
charcoal, or $23*40 with kerosene fuel. The saving of 
$12*20 to 14*60 a week is thus considerable. 

It is said that the operation of a producer gas- 
iKJWored vehicle is easily learned and presents no 
special difficulty. Somewhat more time is required 
for daily servicing of the engit'e than where gasoline 
IS used for fuel. The best charcoal for this use is that 
made from dense, heavy woods. 

Beet Technology. 

Preddecation in Various Practical Forms. M. 

Nitzsche. Gentr. Zuckerind, 1940, 48 , No. 

37, pp. 655-667 ; No. 38, pp. 669-670. 

The history and development of the pre-liming or 
pre-defecation process is sketched from Kowalski 
and Kozakowski in 1901 ilown to the most recent 
work of Troje and Puschmann. These latter have 
demonstrated the necessity of working to and keeping 
within the optimum pH of 10*7 and 10*9. Below 
this optimum some colloids are not fiocculated ; 
above it, some colloids already precipitated are re- 
tliasolvecl and are not reprecipitated when the pH is 
again brought back to the optimum limit 

Control of the operation with indicator paper 
suffers from subjective inaccuracy and should be 
replacetl by an electrolytic control by an ‘Tono- 
meter.” However, by holding the pre-limed juice for 
.several minutes at the optimum pH (which has not 
been overpassed in the iire-liming operation) the 
precipitated colloids become “stabilized” and are not 
reprecipitated when the pH is raised in the subse- 
quent main liming. 

One of the main requirements for success of the 
pre-liming process is avoidance of local over-liming, 
and this requires equipment for good agitation and 
practically instantaneous mixing of the milk-of-lime 
with the raw diffusion juice. Several types of such 
equipment used in German factories are described. 
It is also advantageous to do the pre-limmg in stages, 
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or at least at a slow rate that will allow sufficient 
time for the reactions. 

Even while the pre-liming process was l>eing 
developed as a preliminary to the main liming opera- 
tion, the idea arose of dispensing with the main 
liming and simply filtering and carbonatating the pre- 
limed juice. This idea grew out of the fact that the 
small amount of lime uesd in the pre-liming opera- 
tion is of itself sufficient to coagulate all the })recipi- 
table impurities. The function of the main liming is 
merely to make the precipitate more easily filtered. 
But the difficulty here was that the precipitate 
produced in pre-liming is hard to filter with the 
ordinary filtering efiuipment. 

Two ]ii*ocesses for getting around this difficulty 
have come under notice. One is to carry out the 
pre-liming as usual with 0*2 to 0*25 per cent. CaO, 
warm to 90"C\, and stir in 0*1 per cent, super- 
phosphate ; then the juice is raised to 11 5*^0. for a 
short time, cooled again to 100°C., and then sent 
through the filter jiresses under a somewhat higher 
pressure than usual. After carbonatation and sulphur- 
ing a very good sugar was obtained, although the 
lime content of the juice was somewhat increased. 

The other tentative '^irocess is to pre-lime the raw 
juice as usual and add some “Collactivit” (previously 
neutralized with milk-of-limo) ; the pre-liming is 
followed by an addition of 0*3 per cent. CaO on beets, 
and this is followed by carbonatation and filtering 
over the base-exchanging material “Durasit” for 
removing the last traces of lime. This process is not 
exactly a “main-liming-less” defecation process, but 
it is at least an approach to it. 

The advantages offered by a “main-liming-less” 
defecation process are such tliat efforts to acliievo it 
undoubtedly will continue. These advantages will 
incluile a saving of lime, and what is of equal or 
greater importance, will ease the difficulty of getting 
rid of the jiiles of filter-press mud that each year 
accumulate on the premises of a beet sugar factory. 
A third advantage lies in a reduced consumption of 
filter -cloth. 

Re-use of Filter-Press Muds. O. Sfenoleb and W. 
Dobfeldt. Zeitsch. Wirtach. Zuvkerind.y 
1940, 90, No. 9-10, pp. 356-391. 

The investigation took the form of a comparison 
of the use of lime of good quality on the one hand 
and lime consisting of regenerated (re-bumt) press 
mud on the other hand. The results are succinctly 
reported in the following statements : — 

(1) The filtration of first carbonatation juice in 
the experiments with regenerated mud was not as 
good as in the control experiments. 

(2) The alkalinity of the first carbonatation juice 
(tested with thymolphthalein impor) was the same in 
all the experiments. 

(3) The thick- juices showed no differences in purity. 
There was no evidence that the regenerated mud 


had affected the ash content, the organic non-sugar 
content, or the organic coefficient of the thick-juices. 

(4) The composition of the ash of the thick- juices 
showed no appreciable differences ; in particular 
there was no apjireciable increase of the alkali com- 
ponents of the ash. 

The general result is to show that one return of 
regenerated mud to the juice purification has no 
undesirable result except in the fitration of the first 
carbonatation juice. Since this work was done in 
May with beets of very poor quality, the results 
might be different with good quality roots. 

Rapid Determination of Water in Syrup and Molasses. 

C. NoBiiii. Induatria SaccaHfera Italianaf 
1940, 83, No. 9, pp. 307-311. 

The determination of moisture in a concentrated 
sugar product by the drying method has the incon- 
venience of requiring a long time (8 to 10 hours) for 
reaching a constant weight. In the common method 
a small quantity of the syrup or molasses (2 to 3 
grrns.) is mixed with a relatively large quantity 
(30 to 40 grms.) of quartz sand. The substance is 
thus spread over a large free surface, but still the 
drying action is slow. Owing to the small amount 
of the sample, the result is less precise than it would 
be if a larger sample could be taken. 

In place of quartz sand the author uses fossil flour 
(kioselguhr, diatomaceous earth) as the spreading 
mediiim, in the proportion 2*6 grms. to 5 or 6 grms. 
of the sugar product. These proportions are such 
that the mixture is friable and shows neither lumps 
nor paste. When the sample thus jirepared is placed 
in a vacuum dryer at 95"C. constant weight is 
reached in about 1 hr. 46 mins. 

The fossil flour must be well dried before use. It 
is very light, and jirecaution must be taken to 
prevent loss by dusting when it is being handled. 
The mixing should be quite thorwigh, whit;h, in tlie 
case of very stiff jiroducts, will be facilitated by a 
little dilution with known amounts of water. The 
results show good agreement and are less erratic 
than is often observed when quartz sand is used. 

Keeping Quality of Affined (Beet) Sugar. K. Sandeba. 

Liaty Cukrovar., 68 , No. 53-54, pp. 321-324 ; 

Deut. Zuckerind., 1940, pj). 657-658. 

Ex}>eriments wore made to determine whether a 
I aw beet sugar factory could deliver to the refinery 
an affined sugar (98 purity) that could be dissolved 
directly as a refinery syrui), thus removing affination 
from the refinery routine. This is possible in two 
ways : the raw sugar factory may use high-siieed 
centrifugals to obtain a well -dried sugar, or it may 
pay much more attention to the careful boiling and 
ripening of the massecuites. For storing this affined 
sugar it is essential to keep the moisture content 
under 2 per cent. A very good keeping quality was 
obtained by giving the sugar a final wasliing in the 
centrifugal with water having an alkalinity of 1 
per cent. 
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Brevities, 


The Late H. .T. B. Schaenbebo. — Tliis well-known 
engineer who died recently, wbh Superintendent of the 
(Uowiston Bugar-house, in the Florida Everglades, during 
the last nine years of his life. The efficient results realized 
today are attributed by the management of that concern 
to be “in a large measure the fruits of his genius, skill and 
untiring devotion.” Some of his inventions related to 
lieavy duty cane knives ; a cane mill having boltless 
housings and free floating top roll; a sugar “homogenizer” 
and mechanical circulator. 


The New ORDEE.t — “The basic characteristics of this 
New Order are beginning to emerge with increasing clarity 
m the discussions of thoughtful men everywhere. Most 
of them are agreed that it must guarantee freedom of 
thought, of speech, of movement, of worship, to all 
men; it must establish the rule of law both nationally 
and internationally ; it must recognize the State, not as 
an all-powerful “Super-being,” but as an instrument of 
public welfare and of cultural development ; it must 
organize the means of production and of distribution 
for raising standards of living and of working for all the 
peoples of the world.” 


Louisiana in 1940. — The sugar <*rop in Louisiana in 
1940, according to Willett & Gray, was the smallest hnce 
19113 when production was 2()9,000 tons. It amounted to 
235,000 short tons or only 64 jior cent, of the 1939 pro- 
duction which was 434,000 tons, and 82 per cent, of the 
ten-year average. This was due to an unusually adverse 
growing season, tlie weather being for the most part 
extremely variable, wnth cold and warm spells, drought, 
storm and floods. The number of factories grinding in 
Louisiana was 65. On the other liand, weather conditions 
were generally favourable in Florida and a record crop of 
]iist over 100,000 short tons was a(*hieved. 


American Sugar Refining Company. — The net income 
of tlie “American” in 1940 from all sources after federal 
taxation and depreciation w^as $3,444,680, which com- 
pares with $2,771,058 in 1939 and $407,088 in 1938. The 
\'ear was more favourable to the Company than was 1939, 
the improvement being attributed principally to a more 
stabilized price for sugar and to sliglitly wider refining 
margin. The favourable results in the United States more 
than offset the less favourable ones of the Company’s 
thiban Corporation, wliich had a net loss of $192,496, as 
c'oiupared with a net profit of $287,757 in 1939. During 
the last few ytws the Cuban Corporation has written off 
•uu*h year for depreciation a sum of $600,000 , 


A Natal Bereavement. — A cable to hand from South 
Africa brings us news of the death in April of Mr. Robert 
Armstrong, the Managing Director of the central factory 
situated near Verulam, Natal. This factory, originally 
established some 66 years ago, has seen a fifty-fold develop, 
ment since it first started, for it began with an annual 
output of some 300 tons of sugar and now turns out over 
18,000 tons. About 1893 Mr. W. G. Armstrong bei’amo 
sole owner and carried on the business till 1925 with the 
assistance of his brother, Mr. Robert Armstrong. Subse- 
quently the latter succeeded to the property, which he 
c arried on with the help of his throe sons as a private 
!*ompany. In more recent times the business was turned 
mto a limited company, under the name of Central Factory 
Ltd., Umdhloti Junction, with Mr. Robert Armstrong as 
Managing Director. 


Java 1940-41 Sugar Crop. — According to the Nivas, 
the final figures for the Java 1940-41 sugar crop show that 
the total reached 1,605,057 metric tons. 


Water-Softening and Juice Clarification. — In a 
paper recently road before the Queensland Society of 
Sugar Cano Toclinologists, the lime-soda process of boiler 
feed-water treatment was discussed, and the application 
of experience gamed with such methotls to juice clarifica- 
tion in the cane sugar factory was considered. It was 
Iiointed out that in water purification the removal of 
impurities was about 80 per cent., but only about 17 per 
cent, m tlie case of juice. Possible means of improving 
clarification (an account of which will be given later) 
were also suggested. 


The Philippine Quota in U.S.A. — Last April the 
Sugar Division at Washington re-allotted to various 
countries a deficit of 73,232 sliort tons, raw value, in 
the Philippine sugar quota, the chief beneficiaries being 
Dominican Republic, Nicaragua, Peru and Salvador. This 
deficit represents thf) difference between the 1941 Philij)- 
jnne sugar quota of 1,055,895 short tons, raw value, 
e.stabli.shcd under the Sugar Act of 1937 and the amount 
of sugar which may bo admitted free of duty in the U.S.A. 
from the P.I. under the Pliilippine Independence Act. 
This amount is the equivalent of approximately 982,660 
short tons, raw value. The deficit quantity if imported 
from the Philqipines w’ould have to pay full duty. 


U.S. Quotas for 1941. — ^Tho second revision of the 
U.S. Sugar Quotas for 1941 (the original estimate being 
made last December 2) was issued in April, the figures 


being as follows, in tons, raw value : — 


U.S. Beet 

Louisiana and Florida . . 

Hawaii 

Puerto Rieo 

Virgin Islands 

Phiiippinos 

(^uba 

Foreign (full duty) 


Short Tons 

Long Tons 

1,589,100 

. . 1,418,839 

430,794 

384,638 

961,764 

858,718 

818,166 

730,606 

9,141 

8,162 

982,663 

877,377 

1,969,947 

1,749,963 

100,314 

89,666 


6,851,889 6,117,758 


Shipping Philippine Sugars. — Aecording to the Pliihp- 
piiie Sugar Association there is a good deal of anxiety in 
P.I. sugar eiirh's as to the availability of shipping space, 
even at tlie prevailing high freight rate of $19 per ton of 
sugar. The fear is that national defem*e demands on 
American shipping will markedly reduce the availability of 
ships to transport the Philippine sugar to the U.S..^. On 
the other liand, shipping circles in Manila while admitting 
that space on vessels w’as tight did not agree that there 
was Bii actual shortage of bottoms, and thought that 
conditions might improve in the near future, providing 
Japan is not involved in the war. Sailings in 1940 were 
not much behind those of 1939, and up to the end of 
January last 214,000 tons of raw sugar was shipped to the 
U.S.A., as against 137,000 tons in the like period a year 
previously. There is however an abnormal demand for 
space for shipping mineral ores, due to the war demand, 
the quantity having almost doubled. It is however thought 
that the U.S. maritime commission will give preference 
to sugar in the cargo priority plan. 


1 From the address by Dr. John V. N. Dorr oa receipt of the Perkin Medal at a meeting of the American Section of the Society of 
Chemioal Industry, January, 1941. 2 See 1941, p. 39. 
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Sugar'House Practice. 


Capacity Figures lor the different Stations of (Caban) 
Sugar Factories. F. A. Lopez Febbeb. Proc, 
l^h Gonf, Assoc. Cane Sugar Tech. Cuba, 
pp. 235-243. 

Averages for the capacity of the different units of 
the cano sugar factory are admitterlly to be regarded 
with some reserve, as a number of factors enter into 
their compilation, of which full account is not always 
taken. Not the least of these is the nature of the 
cane being ground, and the mamier in which the 
particular piece of plant is operated, that is the 
personal element. In this article the author ventures 
to suggest figures for ratings based on theoretical 
formulae, but confirmed by practical results obtained 
by him in his long experience of Cuban conditions. 

Mills. — At the 11th Conference of the Cuban 
Association, the author proposed the following 
formula for determining the capacity T in tons of 
cane per hour : 

3-1416 xDxLxRxAx 1620 
F X 2000 ” “ 

in which D is the diam. of the top roil in ft. ; L, the 
length of the roll in ft. ; 1?, the revs. i>er hour of the 
roll ; Ay the opening (blanket thickness) in ft. ; and 
F is the fibre per cent. It applies to the rolls of the 
first mill, and to tandems equipped with revolving 
knives. Where such are not in use, a reduction of 
16 per cent, in capacity should be made. 

Boiler Plant.- -It is hardly possible to give a 
general formula for the boiler capacity, as there 
are so many factors entering into the problem, and 
one has to have i-ecourse to average figures. More 
than 60 factories (in Ch.iba) have an average of 
331-2 sq. ft. of h.H. per ton of cane per hour, mini- 
mum figures being 269 to 288 and maxima around 
384-4. Probably a rate of 288 would be about right. 

Clarifiers. — In the case of decantation tanks 
(cylindrical or rectangular), the recommended caj)acity 
is 90 cub. ft. }>or ton of Crystalina or similar (tane 
per hour, which figure must of course be increased 
when the juice of POJ and like canes are being 
treated. In the case of continuous clarifiers, e.g.. 
Dorrs, 14 years ago their capacity was 64-3 for the 
primary and 35-9 for the secondary per ton of cane 
per hour ; but since then, due to the introduction of 
POJ and like varieties, .the figures (according t^) 
Miguel de Arango) are 89-9 and 47-4 respectively. 

Juice-heaters. — S, the sq. ft. of surface of copper 
tubes may be found from the formula : 

P C (P — «') 

t') 

where P is the lbs. of juice to be heated, C, its sp. ht. ; 

the temperature of the entering juice; t% that of 
the heated juice; that of the heating steam ; and 
K the heat transmission coefficient in B.T.U. an 
average figure which can be taken safely being 130, 


In terms of weight of cane this formula gives 14*6 to 
16-4 sq. ft, of h.s. per ton of cane hour. 
Evaporators. — S is the sq. ft. of h.s, of the evapo- 


rator = 



where P is the weight of the 


juice to be evaporated in lbs. per hour ; J9, the Brix 
of the raw juice ; Bj, that of the syrup produced ; 
and ilf is a constant, 7-6 for a triple, 6-6 for a 
quadruple, and 6-5 for a quintuple. Steam consiunp- 
tion in lbs. of steam per 100 of juice may bo expressed 
by the following formula, as applied to the evapora- 
tion of juice at 18° Brix to 60° in a triple and a 
quadniple, knowing that 1 lb. of steam in single effect 
will evaporate 0-95 lbs. of water 



lbs. of steam per 100 of juice. 

Pans and Crystallizers. — Pan capacity depends 
greatly on technical handling, pan design, etc., but 
a fair figure for cajiacity is 38-4 cub. ft. ton of cano 
per hour, and 1-80 sip ft. of h.s. per cub. ft. of volume. 
Crystallizer capacity may be taken as 24 for 1st and 
19*2 cub. ft. for Ist and 2nd strikes per ton of cane 
]:>er hour, and when 2nd sugcus are added to the 1st 
m.c., the figures may be taken as 28-8 and 19-2. 
Third m.c. should have a capacity of about 164 when 
the purity of the juice is around 84. 

Centrifugals. — In the machines for 1st and 2nil 
sugars the total capacity required is 86-44 sip in. of 
400 perforatioiis per sq. in. per ton of cane jier hour ; 
and for 3rd8, 211-2 sq. in. of 676. or 626 perforations. 
Hence, in the case of a factory grinding 3662 tons 
cane per day four machines will be required for the 
1st sugars, the same number for the second, and say 
ten for the 3rds. 


The Call Continuous Crystallizer. K. Weil. Proc. 

VSth Conf. Assoc. Tech. Cuba, pp. 129-131. 

This consists of a tank of parallelopipedous shape 
divided into a number of transverse compartments 
by means of permanent walls consisting of hollow 
spaces through which flows cooling water in counter - 
current to the masseucite as it passes by gravity 
from one compartment to the next. The outer sui - 
faces to the compartment walls are subjected con- 
tinuously to the action of a scraping device having 
at the same time a stirring effect. It consists of a 
nrimber of paddles joined to one another to form a 
kind of grill, which hangs to an exterior shaft, and 
is operated by means of an eccentric. 

In this manner the paddles are subjected to a 
lateral pu«4j by the massecuite, which forces them 
towards the compartment walls during filling and 
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diverts them while discharging. At the same time 
the paddies receive a rotary motion from the eccen- 
tric. These two movements combined are effective 
in eliminating sugar crusts as they are formed on the 
cooling surfaees, and in rendering the massecuite 
homogeneous during the cooling process. 

As the mechanism operating the cleaning device is 
located apart from the massecuite under treatment, 
its supervision is facilitated. In many types of crys 
tallizers, tlie cooling surfaces are allowed to extend 
beyond the body of the massecuite with the residt 
that crusts of sugar torm on them. These two 
important objections are eliminated in the Cail 
design of crystallizer. 

It is claimed that this crystallizer meets all th(‘ 
requirements which a continuous apparatus should 
have. It assures rapid cooling without the formation 
of false grain ; it gives a homogeneous massecuite ; 
it realizes the maximum exhaustion of the mother- 
liquor ; it allows of the incorporation of diluting 
syrups with proper control of the supersaturation ; 
it consumes a relatively low power (from 3 to 
3*5 H.P. per 70 to 76 hi. of massecuite) ; and finally 
it really operates continuously without the necersity 
of stopping at intervals for cleanings and adjust- 
ments. For an effective vohune of 320 hi., the cooling 
surface is 176 sq. m. 

In a 2000 ton beet sugar factor3'’ in France, it has 
lit'cn found possible entirely to eliminate the retmn 
to the vaemun pans of the molasses from the first 
massecuites. In this way the purity of the masse- 
cuite can be dropped from 90 to 72°, and its tempera - 
t lire can bo lowered from 66 to 46°C. in three hours, 
the water used entering at 30 and leaving at 66°C. 
It is normally built for a ca|iacity of 320 hi., and a 
cooling surface of 176 sq. metres, that is a ratio of 
cooling surface to capacity of 1*8. 


Separate darilioation of High and Low Parity Mill 
Juices. J. G. Salinas. Proc, \Zth Conf. 
Assoc. Cuban Sugar Tech.y pp. 165-172. 

This article discusses the clarification difficulties 
with which the factory superintendent is confronted 
as the result of the refractory nature of the juices 
nisulting from the grinding of seedling canes, POJ in 
pai'ticular, and the means which have been proposed 
tor dealing with them. He recommends the separate 
clarification of the first or A juices and the last or 
B juices. 

Juice A after being discharged from the heaters at 
a temperature of 103°C. passes through a mixing 
tank to a liming tank, where its temperature is held 
at 66 to 70°C. There it is limed with saccharate to 
6*6 to 6*8 pHt after wliich after heating to 103°C. the 
liming is completed in a mixing tank below by adding 
a further quantity of saccharate to give a recwjtion 
of 7*6 to 8*0 pH, 

Juice B is treated in a similar manner, being dis- 
charged from the heaters at a temperature of 104 to 


106°C. to give a temperature in the mixing tank of 
70 to 76°C. with a reaction of 6*6 to 6*8 pH in the 
first liming phase and after heating to 104 to'l05°C. 
8*2 to 8*4 pH in the last one. In this treatment it is 
found that flocculation is adequate and the precipi- 
tation of impurities is satisfactory. Having thus been 
clarified, the juices A and B go to separate clarifiers. 

Mud obtained from the two clarifiers differs con- 
siderably in its filtrability, A being superior to B by 
reason of its higher bagaciUo content. In the operation 
of filtration, the first part of the charge is effected 
with A mud to form the first layer, after which it is 
filled in with B mud, aided by an addition of screened 
bagasse. 

Emphasis is laid on adequate mill sanitation, which 
in fact is considered the “paramount condition for 
good clarification,” any expense in the cleaning of the 
mills with compressed air, hot water and steam being 
economically reflected back into the jirocess. A good 
quality of lime should also be used for the prepara- 
tion of the saccharate of lime. 

Use is made in the control of llie process of a 
“quotient of clarification” expressed as ; — 

P 2O5 10 0* 

Bnx (linx -Total Sugars) 

which should not be less tlian 10, based on a normal 
P2G5 content for the juices of 0*04 to 0*06 per cent. 
Tabulated results show that when mill sanitation was 
not jiractised, even when the PaOs content of the 
juice was normal, the clarification was deficient 
according to this quotient which was in the neigh- 
bourhood of 8 to 10. Under “absolutt'Iy sterilized 
conditions,” however, figures from 10 to 16 were 
reached. 


Oil Removal from Exhaust Steam and Boiling- House 
Condensates. S. Mott-Smith. Reports of tJie 
Hawaiian Sugar Technologists ^ 3rd Meeting, 
pp. 107-111. 

Oil exists ill the exhaust from the mill engines and 
pumps in two stages : (1) globular and (2) emulsified. 
To deal with (1), the “Centrifix” apparatus was 
installed at the Pinmene mill, Maui, Hawaii, in all 
the exhaust steam lines leading to the boiler house ; 
and (2) the “Permutit” system was api3lied to the 
boiluig-house condensates. Promising results were 
obtained by means of these two methods of treat- 
ment, as is shown bj’’ the tabulated results shown 
below. 

In the “Centrifix” apparatus use is made of centri- 
fugal force as the means of separation. In outline it 
resembles a large sleeve placed in the exhaust steam 
line, on entering which the steam passes through a 
tuydre consisting of a number of radial blades set at 
a 46° angle, which imparts to it a vigorous whirling 
motion. As the result, the oil is thrown outward 
and carried along the inner surface of the sleeve until 
discharged through an annular slot into the outer 
concentric drain pocket. There are two distinct 
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separating stages, the first rec^overing the bulk of 
the entrainment, and the second acting as a refining 
stage. 

As for the “Perinutit^’ system, this employs a 
(joagulent which entrains any. free oil, and is later 
trapped in a filter-bed. Sulphate of alumina and 
soda ash are the reagents used for the production of 
the coagulent, e.g.. aluminium hydroxide, These 
reagents are fed into the inlet of the filter manifoM 
from pressure pots, making use of an orifice plate m 
the line to create a differential in pressure sufficient 
to force the wati'r into the pots, the solution being 
displaced as it is ted into the line. Control of the 
rate of flow is accomplished by calibrated needle 
valves, and the pots when empty of solution are 
disconnected from the feed lines and charged from a 
tube located on toj). 

Sand is used as the filti'ring medium, aided by 
graded sizes of “Anthrafilt”, and the time taken by 
each filter is about 30 min. Water for washing 
purposes is passed through the filter in the reverse 
direction of the treated water. Experiments wore 
carried out to observe the relative merits of high and 
low pressure filtration. Below are given the average 
control figures for tlfie amounts of oil separated liy 
the two methods : 


‘ ‘ Centrifix' ’ Apparatus. 

Condensate, lbs. per hour 2,660 

Oil extracted in lbs. per hour 0*78 

,, ,, pei 24 liours 18*70 

,, per cent, of that entering 70*00 

^^Permutif" Filtering System. 

CJondensate, thousands of lbs. per 24 hours . . 3,128 

Oil entering, parts per million 2*260 

Oil leaving ,, ,, 0*030 

Oil extracted, lbs. per 24 hours 0*366 


It was found that higli pressure operation was 
superior to low, probably because of the better 
feeding of the reagents into the inlet manifold. Two 
complete “ Perrautit ” filtering units are being in- 
stalled for next crop, as the result of which it is 
believed that complete elimination of oil in the 
boiler feed water should result. After the water 
left, the “Permutit” filters had to receive corrective 
treatment to bring it to a suitable pH before going 
to the boilers. 

Use of Yeast in the Manufactnre of Invert Molasses. 

Allan P. Fowlbr. Proc. I3th Conf. Assoc. 

Cane Sugar Tech. Cuba, pp. 227-230. 

In the manufacture of invert or high-test molasses, 
it is now generally conceded that for effecting 
inversion the use of the enzyme invertase present in 
yeast is preferable to that of hydrochloric, sulphuric 
or other acid. Guerrero’s process, developed at 
Central B4-guanos,i in which the necessary amount 
of yeast is built up at the factory from a pure culture 
is undoubtedly a step forward. But, due to the high 
cost of the installation, it seems imlikely that many 


mills will be able to adopt the procedure unde^ 
present conditions. During the 1939 campaign mos^^' 
of the mills purchased the invertase yeast directly 
from the manufacturers. 

At Central Espafia it was decided to steer a course 
between adopting the Guerrero process and purchasing 
the completed invertase yeast, that is to say, a so- 
called stock yeast was bought from a yeast manufac- 
turer and built up to from five to six times its original 
invertase content at the factory. Plant requireil 
included : an air filter, an air blower, an air washer, 
a cooker and two tanks eqinpiied with air and water 
coils. All this equipment was made at the factory 
with the exception of the air blower, which was of 
the Root tyi^o. It was found that the best sugar 
material for the yeast growth was the defecated juice, 
due to the suitability of its composition and its 
sterility, though last mill juices or final molasses 
might have served equally w’^ell. 

After well sterilizing the tank, 1500 gallons of a 
6*6" Brix solution of defecated juice and water was 
introduced into it, the pH being adjusted to 4*6 with 
sulphmic acid, in addition to which some tricalcium 
phosphate and some nutrient salts were added, this 
mixture being cooled to 86°F. Stock ^east was 
prepared by adding 70 c.c. of sulphiuic acid and 
6 grins, of sodium hydrosulphito to a barrel containing 
60 litres of water, the pH being adjusted to between 
2*0 and 3*0 by the addition of a further amount of 
sulphuric acid, after which 50 lbs. of stock yeast 
(broken up with gluvi'd hands) were well mixed into 
the contents of the barrel. It was allowed to stand 
for about an hour. 

Turning again to the tank containing 1500 gallons 
of mustOf agitation by bubbling in air was started 
(using in all at least 300 cub. ft. per min. for the 1600 
gallons), and the contents of the barrel of stock yeast 
gradually added to it. In doing so, the temperature 
was kept between 82 and 91"F. and the pH between 
4*0 and 4*8, adjusting with calcium carbonate when 
necessary. During the ensuing eight hours the Brix 
should drop from 6*6 to 0*7 °at a fairly uniform rate. 
Failure to do so indicates an insufficiency or irregu- 
larity of the air supply, lack of temperature or pH 
control, infection or other abnormal condition. 

Wlien the Brix has reached 0*7, the invertaae in 
the yeast has increased five to six times its original 
quantity, and it is ready for addition to the syrup 
coming from the evaporator. This syrup should not 
be over 60" Brix nor over 140"F., and the milk-of- 
yeast is added to it at the rate of about 0*07 per cent, 
of the milk (containing about 60 per cent, moisture) 
on the sucrose present. As the result of the action of 
the invertase, the purity of the 83 rrup will drop from 
80 to 10 (apparent) in from 12 to 16 hours, equivalent 
to 60 to 70 per cent, of inversion. A saving of 60 per 
cent, in the cost of inverting materials resulted from 
using this method instead of purchasing the finished 
yeast. _ 


I I . SJ ., 1940, pp. 268. 
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Stock Exchange Quotations of Sugar Company Shares 


LONDON. 



Quotation 

Quotation 



COM PAN ^ 

May 20th 

April 2lst 

1941 Dealings 


1911 

1941 

Highest 

Lowest. 

Anglo-Ceylon & General Estates Co. (Ord. Stock) . . 24/0 — 25/6 

24/0 — 26/6 . . 

25/3 

.. 24/6 

Antigua Sugar Factory Ltd. (£1 Shares) 

i-t 

1 - # 

11/3 

.. 8/9 

Booker Bros., McConnell & Co. Ltd. (£1 Shares). ... 2| — 2| 

2| - 2| 

62/6 

.. 47/6 

Caroni Ltd. (2/0 Ord. Shares) 

I/O — 1/6 

1/0 — 1/6 

l/2i 

.. 1/0 

(6% Cura. Pref. £1 Shares) 

21,9 — 22 9 

21/9 ~ 22/9 

22/6 

. 20/3 

Gledhow-Chaka’s Kraal Sugar Co. Ltd, (£1 Shares).. 1-A- — lA 


24/6 

. 22/0 

Hulott, Sir J. L. & Sons Ltd. (£1 Shares) 

21/:1 — 25/;i .. 

24/6 — 25/9 . . 

26/0 

.. 22/1* 

Incornati Estates Ltd. (£1 Shares) 

— ^ 

■fir — & 

— 

— 

Leach’s Argentine Estates Ltd. (10/0 units of Stock) 5/0 — 6/,‘l 

6/0 — 6/6 

6/6 

.. 6/9 

Reynolds Bros. Ltd. (£1 Shares) 

.‘15/0 — 37/0 

34/6 — 36/6 . . 

38/0 

.. 32/7i 

St. Kitts (London) Sugar Factory Ltd. (£1 Shares) . . If — 1| 

i» - 1* 

— 

. . — 

Ste. Madeleine Sugar Co. Ltd. (Ordinary Stock) 

13/0 J 4/0 

13/6—14/6 

14/3 

.. 11/9 

Sena Sugar Estates Ltd. (10/0 Shares) 

4/9 — 5/9 

i — ^ 

6/1 J 

.. 5/0 

Tate & Lyle Ltd. (£1 Shares) 

49/9 — 60/9 

48/3 — 49/3 . . 

50/9 

.. 46/0 

Trinidad Sugar Estates Ltd. (Ord 5/0 units of Stock) 5/0 — • 6/0 

6/0 — 6/0 

5/7i 

.. 6/0 

United Molasses Co. Ltd. (6/8d. units of Stock) 

.... 2:i/7i - 24/U . 

22/3 — 22/9 

25/li 

.. 21/9 

NEW YORK (Common SHA.BES).t 


1941. 



Closing Price Highest 


Lowest 

Name or SrocK. 

Par Value May 9th. 1941. for the Year. for the Year. 

American Crystal Sugar Co 

. No par .... 

13 .. 14i 


9* 

American Sugar Refining Co 

$100 

16 .. 19 


13 

Central Aguirre Associates 

. No par .... 

16| . . 22i 


16i 

Cuban American Sugar Co 

$10 

4i . . 5i 


H 

Great Western Sugar Co 

No par .... 

22| . . 26| 


m 

South Puerto Rico Sugar Co 

. No par .... 

16i . . 21 


16i 

t Ciuotatlons are in 

American dollars and fractions thereof 



United 

States, All Ports. 




{WilUU db Gray) 





1941 

1940 


1939 


Long Tone. 

Long Tons 


Long Tons 

Total Receipts, Janu ary 1st to April 12th 


1.120,201 

. . . . 

1,141,892 

Meltings by Rsfinois ,, „ 

1,254,032 

1,044,653 

. . . . 

1,074,688 

Irnporteis’ Stock, April 12tli 

67,203 

74,378 

. . . . 

27,849 

Refiners* Stock „ ,, 

247,938 

437,739 

. . . . 

2;i9.337 

Total Stock „ 

316,141 

612,117 

. . . . 

267,186 


1940 

19.39 


1938 

Total Consumption for twelve months 

5,712,687 

5,648,613 

. . . . 

6,604,051 


Cuba. 





{WiUeU dk Gray) 





1941 

1940 


1939 


Spanish Tone. 

Spanish Tone. 

Spanish Tons 

Carry-over from previous crops 


588,293 

. . . . 

729,172 

Less Sugar for Conversion to Molasses 

67,661 

— — 

... 

— — 


1,126,732 

588,293 


729,172 

Production to April 12th 

2,260,000 

. . 2,610,000 

.... 

2,600,000 


3,376,732 

3,198.293 


3,329,172 

Exports since January 1st 


728,712 

.... 

684,416 

Stock (entire Island) AprU 12th 

2,696,037 

2,469,581 

. , . . 

2,644,767 


OerUrcUa grinding, 49, against 60 in 1940, and 42 in 1939. 
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Bfevities. 


MAPiiK 8 uoak Production in U.S.A. — In 1940 there 
were over ten million maple trees in cultivation in the 
United States which produced 316 tons of sugar and 
2,628,000 gallons of maple syrup. 


Java 1940 Sugar Production. — According to Lam- 
born, sugar production in Java during 1040 amounted to 
1,678,287 tons, as compired with 1,660,462 tons in 1939. 
The estimate for the 1941 cro}) is around 1,720,000 tons. 
Stocks on hand on January 1st, 1941, amounted to 
918,310 long tons, which figure compares with 466,369 
tons of January Ist, 1940. This increase in stocks is 
primarily due to dwreased exports, the exportation in 
1940 being 794,277 tons, compared with 1,347,780 tons 
in 1939. 


Cuba’s Engineering Resourc’es. — It is pointed out 
that Cuba’s sugar mills, which remain idle nine months in 
the y<3ar, possess in their well-equipped engineering shops 
and train^ personnel a source for turning out equipment 
for the Western Hemisphere defence service, sucli as would 
be easily transportable to nearby U.S.A. naval stations. 
Cuba also has a nascent mining industry which calls for 
more adequate development and at the present moment 
offers advantages for United States requirements owing tt> 
the short transit to the mainland. 


British Sugar Conijiol PuRCHASBs.-^According to 
market rejiorts, Britain has recently instigated negotia- 
tions for tlio acquisition of some 20,000 tons of Cuban 
sugar. But the tJ.K. authorities are believed to insist on 
payment in the form of registered sterling, while the Cuban 
exporters naturally want U.S. dollars, the traditional 
currency. But as the Cuban stocks of unsold sugar arc 
inconveniently large, it can hardly suit them to refuse an'* 
offers of purcliase owing to the mode of payment being 
different from the normal. It is also stated that the 
Ministry of Food has bought a moderate amount of San 
Domingo sugar through Now York at the low price of 
0*75 cent, per lb., f.o.b. The market also expects the 
Ministry will make further purchases of Java sugar, which 
would be paid for on a sterling basis. 


Evaporator Level Control. — J. L. Clayton in a 
re(;ent communication to Queensland technologists (to be 
published later) stated that the large decreases in capacity 
which occur when an evaporator ^ect vessel is operated 
with an incorrect juice level may be practically eliminated 
by the installation of regulators. These are adjusted to 
maintain the juice levels at the optimum point, viz,, 
approximately one-third of the way up the calandria. 

Electrical Distribution in the Mill. — R. L. George 
in a paper published lately in Queensland emphctsized that 
the ele(‘trical distribution system throughout a mill is of 
great importance, though a side of the system which is 
inclined to be overlooked. Any lack of reliability in this 
direction can and will cause very great inconvenience 
through shutting down individual units. Money spent in 
providing a sound distribution system can be regarded as 
a very wise insurance policy. 


Switchboard Equipment. — A. Coyle recently jmblislied 
a useful paper giving a list of the gear and instruments 
which should form part of the main A.C. switchboard 
equipment in the sugar factory, these including ; a fre- 
quency meter ; a synchroscope, tliree ammeters ; two 
voltmeters ; an indicating kilowatt meter ; a kilowatt hour 
meter ; a power factor meter ; an oil switch ; an alternator 
field switch ; reverse power relays ; and current trans- 
formers. Some details of the specifications of these items 
will be given later. * 


Mechanical Pan Circulation. — G. H. Jenkins, of the 
Bureau of Experiment Stations, Brisbane, recently dis- 
cussed the shortcomings of natural circulation in vacuum 
pans. He concluded that for heavy low-grade strikes at 
least, mechanical circulation is necessary to give a reason- 
able rate of boiling under Queensland conditions and to 
avoid damage to the massecuite by local overheating. He 
also pointed out that in addition to the advantages 
mentioned pans so equipped (^n the way to better fuel 
economy by the use of low pressure vapours and the 
elimination of “movement watW,” and lead ultimately to 
an improved exhaustion of the moi^sses. 


Sugar Crops of the World. 

(WilleU cfc Qray's Estimates at Mid- Aprils 1941.) 


Cane. 

America 

Asia 

Australasia 
Africa . . 
Europe. . 



1940-41 

Long Tons. 

8,281,246 

8,261,400 

928,000 

1,164,607 

10,000 

1939-40. 
Long Tons. 

8,770,194 

8,423,879 

1.047,137 

1.067,279 

6,666 

1938-.30. 
Long Tons. 

8,683,167 

7,773,478 

967,322 

1,099,107 

13,124 

Beet. 

Europe 

U.S.A. 

Canada 

Total Cane 

18,626,252 

9,162,741 

1,676,353 

96,360 

19,306,166 

.... 9,666,730 

1,472,216 
76,673 

18,426,198 

8,670.373 
1,601.687 
68,883 


Total Beet 

10,833,444 

11,113,619 

10,236,843 


Total Cane and Beet . . 

29,458,696 

30,418,674 

28,662,041 


Increase or deerease. • 

—969,978 

+ 1,766,633 

—1,171.220 
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Notes and Comments. 


And Now Russia. 

When in 1939 t>n the very eve of the war Ger- 
many concluded a surprise pact with Russia, Hitlkr 
declared in the Reichstag that war between the two 
countries “shall and will not liappon again.” But he 
bad much mrlicr told his intimate colleagues that a 
temporaiy jiact with Russia might be useful bf‘cause 
it could bo torn up when it suited him to do so. And 
this IS what ho did on the 22nd of June, breaking yet 
one more agreement when the opportune moment 
arrived. 'I'he German armies and their mcchaniz<‘tl 
equipmout and co-operating air forces, which have 
for months been massed on the eastern borders of 
Germany, have started to seize, if they can, yet 
another largo section of the European continent. The 
battle is just joined as we write those linos, so all that 
can ]>o said at the moment so far as the military 
o])orations are concerned is that Russia seems deter- 
mined to fight the invader with all her powers ; lunv 
lur she is preqiared for the struggle is a matter that 
time alone will show. Tho Soviets liave been so 
secretive for years past in rospoct to all their devolop- 
nionts, both economic and military, that there is no 
certain knowledge as to tho extent to which they 
have built uj) their defonsivo personnel and equip- 
ment. On the whole, military commentators seem 
impressed more with the quantity than with the 
quality of Russia’s military machine. But in any 
event, this is no case of Germany attacking a small 
and weak country, but one of vast extent- and veiy 
considerable resources ; in fact next to Great Brihun, 
this may well prove the biggest proposition the Nazis 
have yet tackled. 

The reasons for this typical piece of Nazi treachery 
towards another big Totalitarian Power must remain 
tor the moment a matter of intelligent speculation. 
Two months ago, discussing the larger strategy in the 
Middle East, we mentioned the undoubted lure to 
Germany of the Russian oilfields on the Caspian and 
of the rich corn lands of the Ukraine. It may be, 
fhen, that Hiti«eb has decided he must without delay 
leplenish his oil supplies and refill his granaries 
before the German shortage of these two commodi- 


ties bet^oaies mort' marked. As regards grain, there 
seems plenty of »'vidi'neo that tho unusually cold 
weather of thi* first half o‘‘ this year has affected 
mid-Kurope,an agriculture and rendered it at least 
veiy backw'ard. True, th(} Ukraine fields are not yet 
ready to reaj) and invasion has its dangers for them, 
but the invaders may argue* rt is better to secure the 
areas wliile tli(‘ eran is still green than to risk a 
retreating Russian army filing all the ripe corn. 
Anyhow, both German and Kumauian armies are now 
invading the Ukiame and if they succeed in making 
headway, it is not a groat distance to the Caspian 
oil centres. The invasion oi Grt^eco and the securing 
of air bases on the islands in tlie Aegean Seia, in parti- 
cnjai in Chetc, can now be si'on as part of tho strategy 
to isolate Russia, latlier than as a preliminary to an 
immediate atlaek on Irarj, Palestine and Egyjit. An 
eleventh hour fiK'iidly pact with Turkey, which tho 
latter sivms to Jiave deemed an inevitable step if 
she was not to be (bagged into the war this summer, 
w^as part and parcel ol tie* (German plans to avoid 
danger on their fiaiiks. And tho fact that our mucii 
too leisurely invasion of Syria has not been already 
count eied by a German flying expedition seems to be 
accounted for solely becaust* the CJernian strategy was 
eoneeiitrat ing on the attack on Russia and deemed 
that it could afford to leavr* Syria alone for the 
moment. If Russia falls, the rest of the Middle East 
would not present much difficulty to the victorious 
German armies, or so they would argue. 

But the prtvseiit timing of the attack on Russia 
well be dictated by larger considerations than 
tJio })lunder of the Soviet supplies. The Germans have 
no illusions its to ultimate victory save by conquering 
Great Britain and their long mooted invasion of this 
island fortress has yet to be undertaken. But an 
intact Russia means that any concentration of Nazi 
forces on tlie west might give an opportunity for 
Russia to att«,ck a depleted eastern border of Ger- 
many, and an attack by Russia has always been the 
supposed dread of the German Coinmancl, in that it 
would precipitate a war on two fronts. Better, the 
Command has evidently argued, knock out Russia 
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now, and then later on in the year England can bo 
attacked with only a single front to consider ; even 
if the attack on England cannot be started this year, 
a disabled Russia would greatly facilitate the conquest 
of the Middle East next autumn and winter when the 
weather is loss tropical than during the summer. So 
Russia comes into the picture now, the Germans 
believing that Great Britain even with American aid 
will not be ]>reparod to invade the Continent on the 
west before the Spring of 1942. If tins belief jiroved 
correct, then British attack in the west must be con- 
fined to operations by aerial forces which, damaging 
as they undoubtedly an?, serve more as a deh'iLsive 
tactic for the Allies tlian as any aggressive plan that 
will rid the occupied countries of their Ciorman gaiTi- 
sons. The real tussle will come only when the British 
forces feel strong enough to invade the Continent. 

Britain’s Attitude. 

The standpoint of Great Britain, now that Russia is 
attacked, was succinctly expressed by Mr. C^hubchill 
in a broadcast message. He said that no one had been 
a more jJersistent opponent of (^/ommmiism than he 
for the jmst 25 year.4 and he would unsay no word 
that he had spoken about it, but all this faded away 
before the spoctaclo winch was now' unfolding, for we 
had but one aim and that w’-as to destroy Hitler and 
every vestige of the Nazi 1 6 gime, so any man or State 
that fought against Nazism would have our aid. He 
therefore promised Russia that every possible help 
would be given her steadfastly to the end. 

Naturally the steps that will bo taken are the 
secret of the British CVmimaml ; but wliat we actually 
do to aid Russia must remain contingent on the 
present extent of our equipment which we are steadily 
building up 'with the help of America for the day 
when we ho 2 >e to seize the initiative of attack on 
Germany. At the same time, it seems obvious that 
the present opportunity is one wo cannot afford to 
miss if it is humanly possible to take advantage of it. 
If Russia is ultimately knocked out, we are left alone 
with America to face the full force of the German 
might. If Russia koejis going, the struggle on two 
fronts — ^the German bugbear — ^will jiersist. It is there- 
fore our duty to redouble our exertions without delay 
and make the most of the present chance that Ger- 
many may not have a walk-over in the East. 

Mr. Churchill did indicate one form of action 
on our jiart that could at once be applied in ever- 
increasing measure, and that was the heavier bombing 
of Germany and Gorman-occupied territory by day 
as well as by night for, he said, from now hence- 
forward the main expansion of oui* air force proceeded 
with gathering speed. In another six months the 
weight of the help we were receiving from the United 
States in war materials of all kinds and especially 
in heavy bombers would begin to tell. A welcome 
feature of recent summer days has been our ability 
to send over in daylight to Franco and at least fifty 


miles inland forces of bombers protected by fighteis 
and the results have been reminiscent of the fights in 
the Battle of Britain last Autumn. Though fighting 
this time over hostile territory, we have maintained 
tlie old ascendancy and the German losses in aircraft 
if not in pilots have been in much the same proportion 
to ours as was the case last Autumn. So far these 
fights seem to have been feelers to gauge the extent 
of the R.A.F.’s capabilities, but the results seem to 
augur well for a much wider extension of the tactic. 

The attack on Russia has naturally held the stage 
in the war news of late ; but other features of recent/ 
occurrence deserve brief mention for record. The des- 
truction of the Bismarck — which apjiears to liave been 
crowded with a siq^eriiumerary crew learning to man 
the new ship pr ior to being drafted to later vessels — 
nqiped in the bud a great danger to convoys on tin,* 
Atlantic, as was 2 :)roved by the subsequent, caj^turo of 
quite half a dozen supply shij^s waiting to replenish 
her needs as a commerce raider. The Germans did not. 
risk one of the finest warships in the world save in the 
hope that she would work great destruction to ship- 
ping. In the Middle East we have j^rovod strong 
enough to carry on two actions simultaneously, one 
in Syria and the other against the German forces at 
Solium. Syria we have invaded with tactics so politi- 
cally tempered to avoid French bloodshed that tlui 
man in the street could be i)ardonod for feeling 
apprehension lest the Germans stepjiod in ere we had 
half overcome French official resistance. At time ot 
writing it looks as though the vent iii*© would never - 
theloss succeed within the next few weeks. At Solium 
a big tank battle ended in a draw after wo had made 
the Gormans reveal the extent of their strength in 
that locality. But the weather in North Africa is too 
torrid at this time of the year for extended opera- 
tions, so little would have bepn gained by at tempting 
a full scale battle, and the British withdrawal to its 
main defences seems to have been the wisest step to 
take. In America the U.S. Govorninent has none too 
soon cleared out the German and Italian consulates 
which were evidential centres of Nazi propaganda, 
not to say of B 2 >ying. Finally, the torjiedoing of an 
American cargo liner in mid-Atlantic when on a 
voyage to South Africa marks a further critical stage 
in American-German relations and adds yet more 
emphasis to the probabilities of a definite break 
before long between these two protagonists of 
irreconcilable ideologies. 


The Toll of the Night Bomber. 

The Battle of Britain in the Autumn of 1940 
settled for the time being the tactics of the German 
aerial offensive by daylight on this country. It 
proved too expensive for GOring’s Luftwaffe and by 
Christmas even desultory day raids on the London 
area were few and far between ; indeed, of late 
months the even tenor of daylight work in office and 
factory in Southern England has gone on practically 
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undisturbed. For this we have to thank the ascen- 
dency achieved and maintained by the Fighter 
Command which can take good care of invaders so 
long as it can see them m the air. From all accounts 
its strength nowadays is vastly greater than in those 
fateful days of August, September and October last, 
when on some days, we are t;old, some hundreds c)f 
our fighteis went up to tackle tlu^ invading Oerinan 
squadrons. So it does not seem likely that major 
daylight attacks on England by the Luftwaffe will 
featui’e in the German programme this summer, 
unless it is part and parcel of a larger invasion tactic. 

But it has been another matter with night bombing, 
wliich the Germans first tried with effect as far back 
as last September. All through the winter and early 
Sjiring night bombing attacks on London or prov'incial 
towns, especially those with harbours, have been a 
regular feature at short intervals, and damage of one 
kind or another has been considerable, while the loss 
of life amongst the civilian casualties has run into 
several thousands a month, largely because the bornb- 
dropping has been indiscriminate and has apparently 
been actuated moie by terrorizing tactics tlu’n by 
desire or ability to hit military and industrial targets. 
In the case of night attacks the Defence has been up 
against the problem of locating the invading bombers 
111 the flaik, a matter of extreme difficulty when it is 
considered that it is not a matter of location in one 
l>lane but in planes at varying heights between, say, 
5000 and 25,000 feet. However, our scientists have 
fortunately evolved methods of detection which 
judging from recent oxjieriencc liave mot with an 
increasing amount of success, so that oven the night 
raids are now beginning to cost the enemy a percen- 
tage in casualties which if it can be further imiiroved 
w^ill soon exceed the datum lino at which the losses 
become theoretically uneconomic for the invader so 
tar as ordinary raiding is concerned. With the short 
summer nights and clear skies of the next few months 
the defence will have the best season of the year in 
which to perfect its new technique ere the long nights 
of another winter return. So there is much in the hope 
that we shall before long have solved the night raider 
problem, even if never as decisively as was the day 
laiding one. 

But the night raids, as we said above, have taken 
severe toll of our cities, in particular of central 
London, as the published accounts of noteworthy 
buildings that have been either destroyed or badly 
damaged make only too clear. Within tlie last few 
months the City of London has received the attention 
of the Nazi bombers on several occasions with varying 
degrees of severity. Mincing Lane, the centre of the 
sugar, tea and rubber trades, has suffered severely 
from fire and destruction, in which many of the 
•'^ogar brokers and the colonial cane sugar merchants 
have lost their offices. Gone also is the building in 
which were located the city offices of Messrs. Tate 
^ Lyle Ltd. (and where also, before the amalga- 


mation, both the Tate and the Lyle headquarters 
were to bo found). The Sale Rooms in which the 
London Sugar Market operated for so many years 
have also disapjieared, but as the functions of that 
market ceased when sugar was placed under Govern- 
ment Control on the outbreak of war, the immediate 
loss has been sentimental rather than actual. We 
gather that at present this market meets on a nominal 
basis on the floor of a nearby new Rubber Exchange. 
Other quarters w-’liich have not escaped varying 
degrees of destruction include the com centre of Mark 
Lane, some of the numerous shipping offices lying 
between Fenchur(;li Stieet and Leadonhall Street, and, 
of more distant date, tiie v^ory old-established book 
publishing centre radiating around Paternoster Row. 
Many historical buildings — -well known Churches, 
Halls of City (hiilds — have fallen victims to the 
ruthlessness of the night invader during the past 
eight months. Yet the City manages to carry on, 
undismayed ; those who have lost their offices have 
found others nearby (vacated on the outbreak of war 
by more cautious firms) or else have gone towards 
the West End of London “for the duration.” Whether 
those that survive and remain have now some grounds 
for hoping that the worst has been seen is a matter of 
surmise on which it w'ould unsafe to dogmatize, 
but as defence tactics against the night bomber 
fmther evolve, the cliancos of major achievement on 
the part of the latter should he definitely lessoned. 


The American Sugar Refinmg Co. 

Thif> year is a mik'sloiie m the history of the 
American Sugar Refining Company, as it marks the 
comjilotion oi fifty years of oj>erations. According to 
the Company’s annual report, the incorporation took 
))lace in 1891, ami amongst the first five directors were 
two bearing the well known name of Haveinoyer. 
The conqiany started by acctuiring the several proper- 
ties and assets of the old Sugar Refining Company, 
and by 1892 had acquired five additional refineries, 
four of w^hich were m Philadelphia, amongst them 
being the Franklin refinery. At the start about ten 
refineries were ojiorated, two in Philadelphia, but 
from time to t ime the loss efficient plants were 
eliminated and the more efficient ones expanded. In 
1909 a now refinery was built at Chalmetto, Louisiana. 
In 1920 the Jersey City refinery, which had become 
obsolete, discontinued opeiations, and a new refinery 
was built at Baltimore, which began melting in 1922. 
In 1926-27 the Brooklyn refinery was extensively 
remodelled. At the present date the company heis 
five large efficient refineries at Boston, Brooklyn, 
Philadelphia, Baltimore and Chahnette. These are 
geographically distributed so as to serve the eastern, 
central, midwostern and southern sections of the 
United States. 

Wlien the company was first incorporated, practi- 
cally all granulated sugar was packed in barrels and 
100-lb. bags only. In 1898 the “American” and other 
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refineries began exporiinenting with tlie pat^king of 
^ugar XU small bags of 5 lbs. weight, though it was 
thought that the wholesale trade might I’aise an 
objection that this procedure would bring the 
refineries into too close contact with the retailers. 
However, the experiment seemed to promise success, 
for the “American” the following year started putting 
uj) sugar also in 2-lb. squai'e cartons, 72 going to a 
imcknig case. But- although this small packaging was 
tried before^ 1900, it was not until considerably later 
that consumers and the trade came to appreciate the 
innovation. By 1915, however, the comjiany was able 
to enter on a long-range progiamme to iiKiieaso the 
distribution of sugar m small packages, and to this 
end niodorn packaging machiueTy was installed, 
iiiten-.ivo advertising and merchandising campaigns 
were devised, and many additional types of sugar 
were offered the public in small imekots. Thereby 
was established the standpoint of cleanliness and 
convenience that resulted from sugar being distri- 
buted m small, full-weight, refinery-sealed packages 
instead of being delivered m bulk to the grocer and 
by him repacked mt-o jxaper bags. Today, the com- 
pany manufactures alxout 60 tyj^es of sugar, in over 
300 packings, and advertises its sugar widely under 
the well-known “Domino” and “Franklin” trade 
names. 


American Refining in 1940. 

According to the same (^uupany Report, the 
European war did not directly affect the domestic 
sugar market during 1940, but that market was 
unsettled by conditions existing iii the States. The 
trade felt that the sugar (juotas as originally fixed 
wert? too higli ; and they were jii fae.t i educed by the 
Department of Agriculture in Felniiary and again iii 
August. But, as it turned out, tliese reductions wore 
unnecessary, for the final consumjitiuii figure for the 
year was higher than tlie Department’s initial esti- 
mate on whkih the quotas were based. The market 
also reflected uncertainties with n^gard to ponding 
new sugar legislation. There were 77 changes in the 
price of raw sugar during the year, the high points 
being in May and December, and the low ones in the 
summer. In soiru^ parts of the lumntry an iutensifiod 
comi)otitive struggle took jilacc throughout most of 
the year with many price changes. With beet sugar, 
competition was unusually keen ; the beet industry 
not only distributed its authorized quota, but in 
addition deliviaed m the eastern states in 1940 
several million bags of sugar sold in 1939 while 
quotas were suspended. 

Tropical refined sugai* pressed upon the market 
throughout the year m quantities exceeding those of 
the previous year. A substantial quantity of Cuban 
refined sugar was released from bond in the last few 
days of 1939 when the duty was reduced, and was 
distributed during 1940 in addition to Cuba’s 1940 


quota. Over 40,000 tons more of Puerto Rican refined 
was distributed compared with 1939, owing to the 
quota restriction expiring in February and not being 
resumed till October. 

During 1940 exports of refined sugar from the 
U.S.A. amounted to approximately 160,000 tons, an 
increase of about 35 per cent, over 1939 and the 
largest annual export since 1926. Increased demand 
from abroad for U.S. refined commenced in the last 
c^uarter of 1939, with tlie beginning of the European 
war which forced the British refiners to withdraw 
from their usual exjxirt markets. During the first 
half of 1940 U.S. refined went in substantial quanti- 
ties to such countries as Norway, Franco, Switzerland, 
Finland, Greece, Syria, Newfoundland and Columbia. 
Cuban refiners and Java iirodiicers competed actively 
with American refiners for this business. But war 
developments, culminating in the fall of Franco in 
Juno, resulted in the collapse of the export market, 
and very little sugar was sold for export in the last 
half of the year. The princijial obstacles were the 
lack of dollar exchange, rigidity of the British navi- 
cert control, the almost prohibitive freight and 
insurance rates, and curtailed consumption abroad 
due to rationing. 

The European war has, indeed, reduced seriously 
the demand in the world market for raw sugar. The 
United Kingdom confines its purchases to Empire and 
colonial sources ; Franco, Belgium and other coun- 
tries have necessarily bought none or practically 
none .since Juno, 1940. This has particularly affected 
Cuba which in recent years used to ex^iort about 
800,000 long tons annually to Europe. At the present 
day she has no important market for her raw sugar 
other than the U.S.A. The price of world raw sugar 
developed a high of 2-45 cents, per lb. f.o.b. Cuba in 
the first month of the war, but subsequently declined 
to a low of about 0*76 cent per lb. by the end of 
1940 ; this last price was in fact only a nominal one, 
for no market existed. It is less than half of the 
cost of production in (’uba. 

In spite of the difficulties, the American Sugar 
Refining Co.’s 1940 results wore better than those of 
the two preceding years. But the future outlook, in 
the view of Mr. J. F. Abbott, the President, hangs a 
good deal on the nature of the new sugar legislation 
which needs to be passed this year. The refiners 
naturally seek for a reduction in the allowable im- 
ports of tropical refined sugar and would gladly see 
curtailed the quotas of the beet sugar producers. 
Legislation apart, the darkening war clouds, the 
scarcity of ships and the exercise of Government 
control have added confusion to the sugar picture. 
Still, in respect to ships, nearby raw sugar stocks, 
especially those in Cuba, are ample to take care of 
the country’s cane sugar requirements, even if war 
developments out off supplies from distant areas, 
such as the Philippines. 
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It is to be presumed that the war will end sooner 
or later, and it is not too soon, though the primary 
pre -occupation of those in authority is necessarily 
with the immediate requireinents for securing victory, 
to consider the problems that will arise when that 
desirable event is attauied. These problems will not 
be limited to the active particijmnts in the hostilities 
—the repercussions are world-wide and no couriti \^ 
can escape them— and it is hardly less to the interest 
of the passive participants, among whom a greater 
freedom for their leisurely study exists, that they 
should at least be defined. To be fore-warne<l is to 
be fore-armed. 

The Great War of 1914-18 is not so far distant in 
lime that the morals drawn fiom it liave no present 
a])])licability. The social and economic changes of the 
intervening jHjriod have not boon too great, though 
their tempo may have altered. Even bofoi*e that wai 
the economic inter-dependonce of the different coun- 
tries of the world liad proceeded far anti a social 
ferment was permeating all but the most backward 
conu nullities. To these movements, and especially to 
the latter, the w^ar imparted an active stimulus whi(‘h 
the present war can but aggravate. A grievous error 
will be committed if the economic problems are 
viewed in their purely economic aspec*t and divorcinl 
from this social ferment. Such a stop will be merely 
to repeat tlio errors of the last })ost-war period with- 
out the excuse of inexjxjrience, but it will be a st<‘]) 
only too easily taken owing to the conservatism ol 
th(* average individual. 

In no sphere, perhaps, are the social and economic 
problems more closely interwoven than in the sugai 
industry, particularly the industries of tho tropical 
sugar -producing islands. In most of thcvse sugar cane 
occupies n dominant ])osition, the source of w'ealth to 
the comimuiity of which the pros|jerity is, therefore, 
di'pendert on that industry. In many the concen- 
tration on the cane crop has proceeded to an extent 
which has renderetl the population dependent even 
for its essential food supplies on importation. This is 
a very vulnerable position and any disturbing influ- 
ence in the world’s markets reacting to the detriment 
of the price of sugar aims a direct blow at the very 
foundations of the island’s economy. 

That the sugar industry is peculiarly liable to sucli 
economic upheavals, the last war has sufficiently 
•shown. Sugar has, for long, been the sport of politics. 
J^Jince the Napoleonic wars, with their disclosure of 
the dangers to the continental nations of Europe of a 
dependence on a sugar supply derived from tropical 
sources, fiscal steps have been taken to build up and 
maintain a home production from beet. With con- 
centration of man power on military activities, home 
production fell to a low ebb, and vast new areas were 
opened up to cultivation of the cane. On the cessation 
of hostilities, a resuscitation of the beet industry took 
p’aoe in response to the same urge for self-sufficiency 


arising from the same cautSt^ and tho inevitable con- 
sequence was ovor-j)roductiori accompanied by a 
cataclysmic fall in ])rice. Tlio same sequence of events 
characterizes the present war and it would require an 
oiitimism exceeding th(* ordinary to believe that, 
when it is over, the outlook, the iiroduct of genera- 
tions, will so (diange that the urge to self-sufficiency 
will disappear. Nothing less than a general belief 
that war is a thing of the past can accomplish this. 
Added t(. this, a lack of purchasing capacity where 
foreign (»x(*}iarigo is involved, will compel a resuscita- 
tion of the be(*l industry. Unless tho unexpected 
hap|)ens, the sugar industry will he fared with a pt^riod 
of depression and it will he wise to take what stops it 
eau to meet the situation. As has been said, owing to 
th(‘ dominance of sugar in th(* economy of many of 
them, it IS the tro])ical islands which will feel in fullest 
measure the eeonouue blizzard. 

The problem jai'si'iits itself in two aspoets. On tho 
one hand, the broadis- as])eet, (he Government is 
concerned as trustee for the wi'lfaro of the eommunity 
as a whole; on (lu‘ other, tlie narrower aspect, the 
imlustry has a natural and justifiable desire to pro- 
duce sugar at a jirofit. two i iti'rests which are not 
necessarily in mutual ac( ord and may be opposed. 
Thus, labour being the major charge in cane produc- 
tion on the i)lantation, anything tending to reduce 
the labrnir bill, provided the standard of cultivation 
IS not materially reduced, is of advantage to the 
industry. This reduction may be attained m various 
ways, of which a cut in wages is the most direct. 
Such a ])roceedmg, with a reduction of the spending 
])ower, leads, howcv(‘r, to i (‘jiercnssions throughout 
the community where the labour force forms a con- 
shlorable fraction of the ])opulation. It may be less 
direct, by the intioduction of mechanism. As is 
inerea.smgly tho case, fixed ( barges for purcliast^, and 
maintenance ])lus cost of woiking are found to he less 
tliau the cost ol labour alone. In such a case a body 
of liiboiii IS cast ailrift with small opportunity for 
alternative emjiloyment and b(‘Comes a souice of 
couem-n to the Govt^rnment. A third method consists 
in turning over part at least of the cultivated area to 
small growers and lancluising from them the cane, 
the system known in the WVst Indies as eaiie fanning. 
It IS a system which has its advantages ; family 
labour, not being reducible to cost accounting, is 
cheaiier. But it has its disadvantages. The standard 
of cultivation is lowered, the risk of disease is in- 
cre^ised and, ultimately, problems as to what is a 
fair rate to pay for cane become a bone of contention. 

The jiroblems here facing the sugar industry are 
not easily solved. I-abour is no longer the passive 
instrument it used to be in earlier times. The social 
aspect, has, in fact, become a practical issue. The 
cinema and the spread of the press have given a 
knowledge of the wider life lived elsewhere while the 
extension of education has raised desires for a higher 
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standard of living which a period of depression cannot 
supply. The industry is here faced with a world 
movement which is beyond its individual capacity to 
stay and any attempt to stay it results in social 
upheaval. Such upheavals have occurred in many 
countries and, not least, in the tropical islands. In 
the West Indian islands, Mauritius, Zanzibar and, at 
an earlier date, Fiji, they have assumed proportions 
which have, in cases, led to Commissions of Enquiry 
whose findings have from time to time been reviewed 
in. this Jornnal.^ 

If the changes which were the product, of the last 
war were of a magnitude to cause such social up- 
heavals, it is reasonable to think that those resulting 
from the present war will be no less intense. A world- 
wide lack of purchasing jiower, an increased produc- 
tion and a more restive labour force will co-exist and 
the result will inevitably be widespread unrest unless 
steps are taken with that forethought which arises 
from a clear appreciation of the forces at work. It 
will be of interest, therefore, to study briefly the 
methods hitherto adopted to meet the situation and 
to measure the degree of success which has followed 
their adoption. 

It is obvious that no complete remedy lies within 
the power of the individual producing unit or oven of 
any individual Government as representing a single 
island. The basic trouble lies in the maladjustment 
between world production and consumption. It has 
been met by international agreement and a system of 
quotas, a subject which lies beyond the scope of the 
present discussion. 

With the local aspect there are, as has been said, 
two parties concerned, the producing unit, factory or 
plantation, whose primary and limited interest it is 
to reduce the cost of production of a unit of sugar to 
the minimum, and the Government which is con- 
cerned with the wid<»r interests of the community as 
a whole and only with the narrower interests in so far 
as the two interests are intor-dependent. Government 
has to take cognizance ot the fact that action which 
may be of benefit to the more limited interests, may 
react to the detriment of the community at large. 

It is unfortunate, but readily understandable, that 
the response of the producing unit to depression has 
universally been an intensive systom of cultivation 
leading to larger returns from the unit area which, 
under the quota system, involves restriction of the 
area under cane and the passing of land out of culti- 
vation. Part and parcel of this jirocess is mechaniza- 
tion with its accompaniment, labour, often landless 
labour, thrown out of work. Alternatively, an exten- 
sion of cane farming is adopted which, if it does not 
throw land out of cultivation to the same extent. — 
since the lower standard of cultivation results in 
lower yields, creates an unsatisfactory atmosphere 
of rivalry between the peasant farmer, the seller, and 
the purchasing factory. Both offer problems for 


Government. To take the latter, and simpler, case 
first. The successive stages are inevitable ; demarca- 
tion of factory spheres of influence with the establish- 
ment of a monopolistic market for the cane, neglected 
cultivation leading to centres of disease and, above 
all, a spirit of rivalry within the industry. It is a 
rivalry which has sometimes caused Government, as 
in Trinidad, to intervene by establishing a rate of 
payment for cane based on the price of sugar and 
determined by an officially constituted body. 

Government has also to deal with the wider prob- 
lem of land going out of cultivation and of labour out 
of employment associated with which is that of the 
dependence of the oommimity in general on an 
imported food supply. Few of the islands are self- 
supporting in this matter, as witness Mauritius and 
various of the West Indian islands. A recent Bulletin* 
has given the facts with regard to Puerto Rico ; 
35 per cent, of its food supplies is imported including 
99 per cent, of its rice, 60 per cent, of its legumes, 
51 per cent, of its meat, 34 per cent, of its dairy 
produce, 18 per cent, of its green vegetables and all 
its fats. Thus there is ample opportunity for replace- 
ment by home production of food stuffs, there is the 
unemployed labour, largely landless, and there is the 
land. The problem in its practical shape is to bring 
these two together. 

The solution of this problem has been sought by 
the Governments concerned in the establishment of 
settlements of small-holders for which land is, if 
necessary, acquired. Favourable terms and assistance 
during the early stages are provided and, to meet the 
difficulties of marketing of produce, co-operative 
organizations for sale with provision depots are 
organized. The West Indian islands offer many 
exam})Ios of the various attempts to find a solution 
along those lines and a wealth, of experience has been 
acquired of the difficulties encountered. It will 
probably be accepted as a not unreasonable sum- 
mation of the results of these experiences — and, in 
saying this no criticism is intended of the enthusiasm 
displayed by those entrusted with the exjjeriments — 
that the success of these schemes is only a qualified 
one and hardly sufficient to justify the hope that a 
remedy commensurate with the problem has been 
found. 

In searching for an explanation of this comparative 
lack of success, one defect presents itself ; there is 
little co-ordination between the activities of the two 
parties concerned, the plantation and the Govern- 
ment. The superabundant labour is cast off by the 
former to be absorbed as far as possible by the latter 
in its settlement schemes. In spite of the care dis- 
posed on, and the interest taken in its labour by the 
management in recent times in such matters as 
housing, sanitation and medical attendance, the 
relationship between the plantation and its labour 
remains fundamentally one of bargaining between 
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rival interests and, where the rivalry becomes too 
intense, Government intervention takes the form of 
adjudication. It is even doubtful if, when official 
intervention takes the form of recommending higher 
rates of pay for labour, as was suggested by the 
recent Commission of Enquiry in Mauritius, any real 
benefit accrues to labour as a wliolo, for such action 
can only stimulate the use of labour-saving apjdi- 
ances ; the individual labourer may gain but much 
labour will bo thrown out of employment. 

Settlement schemes, too, suffer from the disadvan- 
tage tliat there is in them little of that stimulus to 
effort, es])('cia]|y necessary in somewhat enervating 
(iinnates, which will carry the individual over the 
stage when tlie profits winch hard work might bring 
in, are absorbed in the repayment of the perhaps too 
rt'adily acquired credit. Many fall by the way-sido ; 
they have little to lose if their credit is called in 
and, meanwhile, a life of leisure is so satisfying. But, 
licyond this, it is very doubtful if the return from 
such small-holdings producing perishable goods can 
evei yield a return much over bare subsistence or 
sufficient to satisfy the desires which have been 
awak(*m‘d ; in few countries is the return eommen- 
sinato with the labour involved. 

It IS, jierhaps, hardly yet sufficiently realized that 
th(' plantation and communal aspects of the problem 
ai(^ intin-dependent and incapable of independent 
solution it a permanent and lasting settlement is to 
be attaiiK'd, for attempts to solve the one may only 
aggravate the other. From the factory point of view 
a cheap supply of eane is re(piired and, as a general 
proposition, it may be said that the cheapest supply 
IS given by eane farmin’s • for labour, taking the form 
of larnily labour, ciuises to be a direct charge, (^am* 
tarming, however, has its disadvantages in a hiwer 
standard of cultivation leading to reilueed yields ])(‘i 
acre, m danger from diseast* and m difficulties in 
ai ranging for regular supplies of matiin? cane. Thcsi* 
ar<^ giave disadvantages, but disadvantages which can 
b(‘ overcouK^ liy tb<‘ iunploynu'iit of a technically 
<|uahfied supiavisorN' staff. But tlie mam compen- 
sating advantage is the replacement of a clash of 
uit(‘r(‘sts between management and labour by a com- 
mninty of interests. Under a scheme based on these 
liiK's, by a judieious ]>lanning of holdings, the heavnei 
hems of the cultivation programme can, if econonii- 
cally desirable, be eondneted by mochanism })rovided 
by the plantation and the light<»r operations eon- 
diKjted by family labour. By a judicious use of 
mechanism much of tlie labour lost to the plantation 
under a full system of mechanization will be retained, 
while technical supervision wiU load to higher yields 
and reduction in the risk from disease. 

In practice, where the land is owned by the planta- 
tion, the system involves the subdivision of a portion 
of the plantation lands into family holdings of a size 
that such a moiety of each is under cane as can be 


well cultivated by a family unit under technical 
guidance and the grouping of these holdings into 
larger units for the purpose of such operations as 
co-operative harvesting. That the scheme is no 
visionary idealism of the arm-chair enthusiast is 
shown by the fact that it is already in practice in 
more then one area, and on a very large scale. In one 
area, at least, it. has arisen as a switch-over from the 
more usual }>lantatit>n practice of omployrrient of a 
paid labour force. Further details have already 
appeared in this Journal.i 

Where the land is not mainly held by the planta- 
tion but is peasant freehold, the owners of which enter 
into contract for the supply of (^ane with tho factory, 
the problem does not offer the same ready solution. 
Peasants are peculiarly tenacious of their freehold 
rights and any attempt to restrict these is always 
strongly resented. Here a solution miglit bo foiuid 
in the exploration of tho possibilities of intervention 
by Government along the linos of restriping, schemes 
for which have proved their worth in countries such 
as India whore the question of the uneconomic 
holding forms so serious a problem. 

If the difficulties in tlioso latter eases are great, the 
argument does not apply to the settlement schemes 
which are under development for the relief of the 
unemployed labour jiroblem. Here there is a free 
hand. Selection of sites within reasonable distance of 
a sugar factory, subdivision into lioldings forming 
family units taking into consideration that a defined 
jiart of i^ch shall be under cane and the remainder 
of a size to jirov^ide sustenance for the family, align- 
ment of these so that tlic heavier operations may bo 
niechanieally performed and introduction into the 
It‘asc of lerms placing at leasts the ^lortion under cane 
under the teelimeal supervision of tho factory authori- 
ties. eonstitufe the major items of ihe programme. A 
practical example, taken from the Sudan, may help 
to explain the woiking of tho scheme. Here the fand 
IS divided into 30-uere blocks, the family holding, of 
which one tlurd is -or was, as recently a four-year 
has IxH'u substituted for a threcj-year rotation and the 
di'tails are not to liand — annually under cotton with 
the Uor]>oration undertaking the lieavier operations 
and having a lien on the produce ; one third is left 
fallow and the remaining tliird at the disposal of the 
tenant 

Can it be (loubte<l that a tenant., having as ho 
would have a sure cash income in addition to much 
of his siisteiianei' re<iuirernents, will not be better off 
and, tliercfore, more contented than one dependent 
on a somewhat jirecarioiis return for perisliable pro- 
iluce while subject to a large measure of official 
control ? Cb-operative action along those lines pro- 
vides the most promising solution of the problems 
facing the sugar industry and Government acting as 
agent for the community 

H. M. L. 


1 I.SJ., 1933, p, 103. 
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A History of Sugar Cane Varieties in Mauritius* 


With the intensive breeding of sugar cane varieties 
which is proceeding in practically all the cane grow- 
ing countries of the world, and with the supersession 
of older varieties, to the extent of practical elimini- 
sation, — it is already stated to be impossible to 
find some of the standard canes formerly grown in 
Northern India — there is more than a possibility of a 
loss of all record of the varieties formerly grown and, 
if this hiatus in the history of these countries is not 
to become permanent, it is not too soon to collect all 
available information on the subject. A welcome 
attempt in this direction has recently been made for 
Mauritius by G. C. Steven son. i Apart from the 
purely academic interest of such a record in a countiy 
the prospei ity of which is, and has been, so intimately 
bound up with sugar, it has a practical interest in 
that these older varieties not infrequently enter into 
the biological make-up of the newer oni'S which liave 
succeeded them. 

It is a commonplace statement to say that success 
in plant-breeding is largely dependent on, if not pro- 
portional to th(^ knowkvlge of the pariMital material. 
It IS, therefore, of the utmost importance to id<*ntify 
as far as possiVile the original stocks. Unfortunately 
full identification is not possible for, in s])ite of the 
permanent collections which have been esiablishtKl in 
Java and Puerto Rico under the stimulus of the 
International Society of Sugar ('ane Technologists, 
some have been irretrievably lost. To a greater 
extent, perhaps, than any other plant has the sugar 
cane boon carried round and round the globe aiul, in 
the process, new names, asso(!iate(i with tho country^’ 
of origin, tho name of the importer or some peculiarity 
in the cane itself, have been applied in its new home. 
The consequent confusion is oim whicli these colkss 
tions have done much to clear u}). 

Sugar cane cultivatuin in any jmrticular area can 
usually be divided into fairly clear-cut phases each 
characterized by a limited number of varieties. In 
the earlier stages the change was usually forced, the 
impetus being provided by disease. The life of a 
variety was idatively long when compared with 
modern oxpt^ricnce, a fact probably due to the con- 
servatism of the ])lanting community, though it must 
be admitted that the solution offered to explain 
the shorter life of tlio newer varieties appears too 
simple. This evolution of newer varieties, so charac- 
toristic of tho last 25 years or so, with t he result that 
variety succeeds variety in rapid succession, is held 
to be a response to a growing demand for varieties 
adapted to narrow ranges of environment. There is, 
of course, much truth in this ; but it is equally argu- 
able that, except whore resistance to disease is 
specifically aimed at, the tendency in breeding is to 
concentrate on the characters of major economic 


importance to the neglect of those more subtle 
characters rather vaguely summed up by the term 
stamina. There is something more than a suspicion, 
though possibly falling short of definite proof, that 
many of the products of the plant breeder are 
deficient in those characters. 

Sugar cane was first introduced into Mauritius in 
1650 when the island was in Dutch occupation as a 
convict settlement Avith ebony the main product. 
Mauritius missed, therefore, the first migration of 
cane in the fifteenth century through the agency of 
the Arabs to tho Levant and Spain, of the Portuguese 
to Madeira, Canaries, Azores and West Africa and of 
Columbus to the Now World. The Creole variety 
which was concerned m this movtunent, a variety 
reCHiiitly identified with Puri of India, Geel Egyptish 
riet (Yellow Egy|)tian eane) of Java and Cana Criolla 
of Latin Ameriea, does not a])poar to have boon 
(‘ultivatod in Mauritius, the Canne CVeolo of the island 
having no association with true Creole. It is doubt- 
ful if the canes of this introduction survived tho 
ileparturc of the Dutch. The first- cane to be really 
established was brought by the Freneh in f715 from 
Madagascar via Reunion and was probably tlu' 
Otaheite cane, a variety which was of South Pacific 
origin and became tho standard eane for an extensive* 
X>oriod in a large number of the eane growing coun- 
tries. Tho Otaheite cane was undoubtedly introduced 
by Bourgainvillo between 1766 and 1768 and there is 
nothing to show that tins differed from tlie cane 
already grown. It formed tho baekboius of the sugar 
industry till about 1840 when it succumbed to 
epidemic disease. 

Otaheite was succeeded by Choribon canes, striiXMl, 
light and black. Tho introduction of those is traced 
with some assurance to Cossigny in 1782 though there 
is certain evidoiujo that Guinghan (Striped Cheribon) 
had been known long before that time. Tho period 
between 3840 and 1858 was one of transition but, by 
the later date, the sugar industry was again firmly 
established on the basis of the Cheribon canes. Be- 
tween that date and 1879 Mauritius received a large 
number of varieties from many countries through, 
chiefly, the agency of Meller, Caldwell and Horne 
and the island became possessed of a more represen- 
tative collection of varieties than any other country. 
Many of those later -received varieties were of the 
Cheribon series under a varying nomenclature. From 
Java Rappoe, from New Caledonia Naga, from Fiji 
Namuri constituted the light form ; from Java Meera, 
from Queensland Java Black, from New Orleans 
Louisiana Striped, from Java Striped Cheribon consti- 
tuted the striped form. With this advanced experience 
and this wide collection of canes, Mauritius became 
the centre of distribution when in country after 


I Empire J . Expt . Agrie .^ 8, (1940) p. 801. 
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country — Brazil in 1860, Puerto Rico in 1872 and 
the West Indies in 1890 — disease in epidemic form 
appeared in Otaheite. 

Canes of the Cheribon series are among the most 
valuable of the Noble canes for breeding purposes 
and Cheribon blood persists in many of the most 
valuable conunercial varieties of the present time. 
Thus, among the most recent canes securing popular 
esteem in the island are M 171/30 derived from 
Guinghan (Striped Cheribon) through P 131 and 
M 27/16 ; M 72/31 derived from Black Cheribon on the 
one side through Kassoer, POJ 2364 and POJ 2878 
and from White Transparent (Light Cheribon) on the 
other through DK 74 and M 36/17 ; and M 134/32 
from Black Cheribon on one side through Khssoor, 
POJ 2364 and POJ 2878, on the other from Light 
(Uicribon tlirough D 109. 

A further series of cane varieties which have 
received much popularity at a later date is the Tanna 
series, like Cheribon, composed of light, strijied and 
dark forms. The Striped Tanna variety was intro- 
duced from Tanna Island in 1869 under the name of 
Wo)»andon. From this White Tanna arose as a sport 
at Pampelmousses in 1892. Black Tanna arose simi- 
larly and a senes of intermediate forms have also 
arisen. Elsewhere similar sporting has occurred giving 
rise to Yellow Caledonia of Hawaii and Malabar of 
Fiji, both corresponding to White Tanna The 
ajijxiarance of tlio Tanna canes in commercial culti- 
vation took place at the end of last, or early in this 
('('iitury It became the most popular cane, attaining 
63 per cent of the planted area in 1925, a figure 
which had dropped to 38 per cent in 1938. Its pecu- 
liar advantages are resistance to gununing disease and 
adaptation to the colder and higher rainfall districts. 
Owing to the complete sterility of the anthers, Tanna 
canes have not proved of utility in breeding in 
Mauritius though crosses have been obtained in 
Hawaii wlvors, crossed with H 109 (of Otaheite line- 
age'), they have given rise to 31-1389, a variety 'which 
lias become the standard cane of certain tracts. 

A further cane which carno into popularity on the 
hiilure of Otaheite is the Penang or Selangore variety. 
This may have been introduced iii 1843 but viras 
ciert0inly among those introduced in 1860. But its 
main interest lies in the use made of it by Perromat 
as a parent. 33 P, 65 P and 87 P arose in this way 
wliile 55 P IS the parent of several of the later 
vai'ioties now cultivated and its derivatives are still 
included in the breeding programme. 

tn recent years attention has been direc ted to 
uobilizod and inter-sj>ecific hybrid canes, thus follow- 
ing the developments in other cane growing countries, 
fhe stimulus to the employment of these arose in 
Java where Kassoer was found to be iimnune to 
boreh. Kassoer being proved later to be a natural 
hybrid of Black Cheribon and S, apontaneum, the 
Javan offspring, among them POJ 2878, were nobi- 


lizations of the second or higher orders, and it was 
Babbbr in India who first wont to the root of the 
matter by crossing noble varieties with the wild 
S, apontanfurrif tlius i>roducing nobilizations of the 
first order. A large per(*entage of the newer varieties 
now grown througliout the world are examples of 
nobilization of a higher or lowei' order. ^ 

Disease has been, as has been said, the compelling 
factor in tliis development -which is not without 
certain disadvantages. Theie is ofttai a tendency to 
a short vegetative gi'owth cycle which is a small 
disadvantage aiul may be a. gain in countries like 
Northern India with its hhort season ot some nine 
months. Where conditions are favourable for varieties 
with a long growth cycle, such as Barbados and the 
grande saiaon distiictM of Mauritius, tlio disadvantage 
IS considerabh' and it would st'cin that varieties of 
])iiro noble origin are still the bcNt, for if adeipiale 
resistance to mosaic is not obtainable for districts 
wlicre this disease is pievaleiit, adcipiate resistance to 
giimiuiiig IS olitaiiiable among canr*b of purely noble 
origin, the variability ot which has not, il is held, 
btH-'ii fully explored, 'riiough nobilization is not being 
discarded in Mauritius, the mam effoit is, for this 
reason, being devmted t/o tlie breeding of noble eanes. 

The nature of the probli'in which confronts the 
cane breeder of tlie pieseiit day is changing. The big 
advanci's which have chaiacterized the early stages 
of brooding along modern hues in sugar emie as in 
other ero])s, art* not hki'ly to be reiieated and the 
]>r(x*ess is one more exainjile of diminishing returns. 
The whole movement is in the direction of increased 
immlx'r of varieties in any jiarticiilar vsiigar cano 
country, eaiOi oda]>ted to the local conditions. But 
that IS not the end of the matter. The histoiy of the 
sugar cane is rich in examples of a flourishing industry 
brought to the verge of ruin tlirough the sudden 
outbreak of disease in (‘pidemie form. This history 
may easily rejieat itself. With the trails} >or tat ion of 
cane varieties from one eountry to others, the risk 
of mtrodneing disease into areas where it is now 
unkiamm must exist in spite of the quarantine 
measures adojited. It is eoiiiing into lecognition, 
too, that jiathogeiis may change tlu'ir natui*e and 
that OIK' which is now of little or no economic iiii- 
portaiice, may become a seiioiis danger through 
increased virulence. These are possibilities which 
(ho plant breeder of the }>resent day must bo ])re- 
pared to face ; they require from him a closer study 
than formerly of varietal ada})tation to environ- 
mental eomlitions and an ability to }>roduce lesistant 
varieties of good quality at short notice. The material 
is there but his work is, of necessity, largely emjiii ical, 
for the cane plant is, genetically, very com] ilex and the 
characters of economic im}>ortaueo are quantitative. 
His great asset is that, having got the desired com 
bination, it is umieeessary to fix the characters. 

H. M. L. 


1 SeeZJSJ., 1935, p. 341. 
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The Mobrey Juice Level Control 

For Evaporators.^ 

By H. G. McKENNA. 

It has long been recognized that the efficiency of Several points have to be improved upon, and it is 

an evaporator is largely governed by the juice level, hoped that a further study of the apparatus will 

and that if the personal control of the attendant better its performance this coming season, 

cou'd be replaced by a mechanically self -operating The Mobrey control is a float-operated device 

device greater capacity and steam economy would activated by changes in the level contained in a 

follow. float chamber. It consists of two separate parts ; 

Towards the end of last season the Mobrey juice (1) the float mechanism, and (2) tlie motorized valve, 
level control apparatus was installed in the pre- The float mechanism is connected directly to the 

evaporator at Doornkop, Natal. It had already proved pre -evaporator through 1 in. bore pipes to the juice 

useful in several beet factories in England, but. this gauge cocks. It consists of a float enclosed in a cham- 

was its fii'st appearance in Natal. her, the float being connected to the actuating arm of 

an electrical switch by means of a 
transverse spindle passing through 
a special gland in the chamber. 

The motorized valve is placed in 
the juice supply line on the delivery 
side of the juice pump. This valve 
consists of a small motor mounted 
on top of an oil chamber. In this 
chamber is a gear type pump 
which exerts pi’essure on the piston 
which closes a spring-loaded valve, 
thus throttling down the flow of 
juice. 

The float mechanism is jilaced at 
the same height as the desired juice 
level, that is, half way u]> the tube 
height in the t‘va])orator. This 
means that during boiling the top 
tube-plate will just be covered. 
The switch alr(‘ady referred to is 
(?onnected to the motor on th(' 
motorized valve. 

Unfortunately, the trial was hampered by an erratic In operation, the float rises or falls with the juice 

cane supply, but sufficient experience was obtained to level in the ])re-evaporator. When the level rises the 

see that it will prove a great help in tlie control of float, acting on the transverse spindle, closes the 

tlie evat>orator. .switch, which starts the motor ojierating the oil 

Tilt) Doornkoj) ovajiorator consists of a 3,000 sq. tt. pump in tlie motorized valve, 

jire-evaporator coupled to a 4,500 sq. ft. triple effect, The oil pressure thus develojied acts on the face 

the vapour from tlic pre -evaporator being utilized in of the piston and closes the spring-loaded valve, thus 

juice heating and m the first pot of the triple. shutting off the supply of juice to the evaporator. 

'Under certain conditions it was found almost iin- So long as the juice level remains higher than the 

possible to maintain a satisfactory juice level in the pre -determined height set for the float, the switch 

pre -evaporator, aiul many ideas were tried out to will remain closed and the motor will continue to 

overcome this difficulty. Best of all was an overflo'W act on the oil pump closing the juice sujiply through 

pipe back to the evaporator juice supply tank, an the valve. A relief valve, allowing for about 10 lbs. 

idea tliat could be taken up by many factories with greater oil pressure than is required to keep the juice 

considerable advantage. valve closed, is provided. 

To improve upon this, and perhaps to work in When the juice level falls, the float allows the 

conjunction with this oveiflow pipe, the Mobrey con- switch to open, releasing the oil prosstire against the 

trol was installed. Even with our short experience of piston. The juice valve then opens to allow a flo^ 

it, we believe it to be capable of doing useful work. of juice to the evaporator. 

1 Proceedings of the 15th Congress of (he South African Sugar Technologiats’ Association. 
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General arrangement of Mobrey Control applied to a pio-ovaporator to 
operate motorized valve fitted in juice inlet. 



THE MOBREY JUICE LEVEL CONTROL 


This may sound somewhat complicated, but, once 
the apparatus is actually fitted up, it functions very 
simply- The juice level is controlled within a few 
inches of the pre-determined height, which, to say 
the least, is something that the usual evaporator 
attendant cannot maintain. 

Like the majority of mechanical devi(*es, the appli- 
cation to local conditions has to be studied. For 
instance, the juice j)ump (centrifugal tyjie) was of 
greater capacity than was needed to handle our 
volume of juice, so that the supply was in conse- 
quence more intermittent than it would otherwise 
have been with a smaller pump. The motorized valw 
was ;herefore in operation, that is, the juice valve 
was closed, longer than we believe it should have 
been. 


Again, for the proper functioning of the motorized 
valve, we liad to experiment with several oils to 
maintain the pressure. The oil specified by the 
makers is a high grade turbine oil such as Shell BAS. 

Ah an addition to the outfit, we thought it advis- 
able to install an indicating lamp in the circuit, so 
that when the motorized valve started to operate the 
lamp was lit. Tins was necessary in our case as tlio 
motorized valve was not visible to tin* attendant on 
the evaporator floor. 

We believe (hat the Mobrey control has definite 
liossibilities. Its installation between each vessel in 
a multiple effect would be a groat advantage. With 
a st^iam control clevice, a final syrup density control 
and the intermediate control as indicated, our evapo- 
rators would bo entirely automatic, or would require 
only a casual inspection. 


A Typical Scene in Bombed London 



The Sugar Quarter in Mincing Lane. 


2 ( 


The Soda«Liine Process for Feed Water Treatment* 

Possible Application to Juice Clarification.^ 

By N. SMITH.* 


It would appear tliat the average sugar technolo- 
gist is not well versed m the practice of water treat- 
ment, it being only in the last two or three years that 
serious consideration has been given to the problem 
iij our industry. Many engineers would like to install 
some cheap and simple treatment plant, but have 
hesitated on accoimt of the lack of precise data. It is 
therefore felt that the results of laboratory investiga- 
tions and of factory exp<?rienco gained at the Sarina 
Distillery, Queensland, may be of interest to the 
ndustry. 

However, there is another object in the presentation 
of this paper, viz., to point out a similarity between 
the processes of water softening and juice clarification. 
But whereas the reactions involved in water softening 
are comparatively sim}ile and straightforward, the 
chemical and physical reactions of juice clarification 
are so com})lex that vpry little is really known of this 
important pioc-oss. It^is therefore felt that the follow- 
ing remarks on the removal of imjiuritios from water 
may suggest fields for investigation with regard to 
the elimination of the wide range of impurities from 
the juice. 

Principle of Lime-Soda Process . — Lime (calcium 
hydroxide) is added to the raw water to precipitate 
the bicarbonates of lime and magnesia (temporary 
hardness), while soda ash is added to precipitate the 
sulphates, chlorides and nitrates of lime and magnesia 
(permanent hardness), after which the precipitated 
matter is separated by settling, usually supplemented 
by filtration, giving a clear water containing only a 
small residuum of scale-forming salts in solition. 
Generally the process is carried out continuously. 

Magnesia is difficult to remove, as it is precipitated 
in the form of colloidal magnesium hydroxide. Hence 
comparatively small quantities of sodiiun aluminate 
are new generally added to provide colloidal particles 
of opposite electrical charge, anel so produce floccu- 
lation of the magnesia, resulting in more rapid and 
more nearly complete separation. The lime-soda 
process is therefore very similar to juice clarification, 
and well adapted to control by sugar chemists. 

Laboratory Investigations, 

A lO-gallon sample of creek water was taken for 
investigation. It showed the following anaysis : 
Temporary har(ino.ss, 12*5 (expressed as equivalent 
parts of CaCOj per 100,000 parts of water) ; perma- 
nent hardness, 1-6 ; and total hardness, 14*1 ; hard- 
ness due to lime, 7*8 ; ditto to magnesia, 6*3. The 
calculated (stoichiometric) quantities of reagent 


required to remove the whole of the hardness are t 
hydrated lime, 1-39 lb. ; soda, 0*17 lb. per 1000 gall, 
of water. Various experiments on the speed and 
completeness of the reactions at different tempera- 
ture.s were carried out. 

Effect of Temperature . — ^At a temperature of 60®C., 
it was seen that the bulk of the reaction was almost 
instantaneous, but it was not complete, even at the 
end of five hours. At 40®C. the reaction was similar 
in type, but neither so rapid nor so extensive ; while 
at 20°C. it was yet slower and even more incomplete. 

Effect of Excess of Reagents . — ^Adding the calcu- 
lated quantities ot lime and soda at 60®C., the hard- 
ne&s was reduced from 14- 1 to 6-0 in half -an hour and 
to 4*9 in five hours, but such a result is not satis- 
factory from the point of view of percentage removal 
of scale- forming salts. On addition of a small excess 
of the reagents, viz., 0*16 lb. lime and 0*1 lb. soda, 
per 1000 gall., the liardness was reduced td 3*8 at the 
end of five hours. 

This would represent a fairly satisfactory feed- 
water for low pressure boilers, even without dilution 
by condensed steam return. On, however, doubling 
the excess of lime and soda, the hardness was reduced 
to 2*2, an excellent result. Trebling the excess of 
reagents gave only a slight further improvement, and 
this was at the expense of increased alkalinity with 
consequent increased danger of carry-over of water 
in the boilers, and of caustic embrittlement. 

Next the effects of adding sodium aluminate was 
studied. In some of the tests, various amounts of 
aluminate were added to the waters at 21®C. in 
addition to half the optimum excess of lime and soda. 
In the case of no addition, the initial reaction was 
comparatively slow, and it was only after five hours 
that a reasonable reduction in hardness was obtained. 
Addition of only 0*062 lb. (1 oz.) of aluminate per 
1000 gall, of water showed a very marked improve- 
ment, the bulk of the reaction occurring almost 
instantaneously; doubling the addition showed a 
further maiked improvement. Quadrupling the dose 
gave a yet further improvement, but by no means 
in proportion to the increase in aluminate. Hence, 
the addition of 0*125 lb. per 1000 gall, is probably 
about the optimum. 

Factory Expbbiknob. 

Plant , — ^The boiler feed water at Sarina amounted 
to 1200 gall, per hour, the rate being almost uniform. 

It consisted wholly of raw creek water with a total 
hardness of 16 to 16 parts per 100,000, half of which 


1 Proc. Queet^and Spe. S^ar Cane Tech., 12th Conf., pp. 7-24 (here abtldse< 
2 Australliw National Power Alcohol ^y. Co., Ltd., Sarina, Queensland. 
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was due to magnesia. It produced very heavy noaling 
of the boiler tubes, feed distribution tubes, and even 
boiler drums. De-soaling had to be done every two 
or three months, when the effective diam. of some of 
the 4 in. tubes and feed pipes had been reduced to 
I in. Carry-over of water in the steam was very bad. 

It was decided to build a temporary water treat- 
ment plant from available material ; as we had had 
no experience in the design of such plant, the keynote 
was cheapness and simplicity. As seen in Fig. 1, it 
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Fig. 1. 


Aluminate treatment . — ^Addition of sodium alumi- 
nate at the rate of 2 oz. per 1000 gall, of water was 
made to the chemical feed tank with the lime and 
soda, which was added to the raw water heatod to 
60”C. Excellent flocculation and reduction in hard- 
ness were obtained, but a large percentage of the 
precipitate floated to the top compartment 2 of the 
settling tank. Lowering the temperature of the 
water to 40®C., reduced the scum to a small extent. 
Increased doses of alumina to aggravated its formation, 
and finally the dosage of aluminate 
was reduced to 1 oz. per 1000 gall, 
with an appreciable improvement. 

This addition of aluminate resulted 
in the reduction of the residual hard- 
ness from .3*1 to 2*8, the flocculation 
being improved, even at 60°C. More- 
5 over, the claim that aluminate 

assisted in the removal of silica 
was substantiated; with and without 
aluminate, the SiOj is now 3 and 5 
mgrms. per litre respectively, the 
raw w’ater originally containing 10 
mgrms. per litre. 

Sludge Filtration . — Originally the 
practice v’as to run out the heavier 
portion of the sludge from compart- 
ment 2 of the settling tank once per 
day. Eventually it was noted that 
for the next few hours after the 




consisted of a reaction-settling tank A with two 
wood-wool filters. Charges of lime and soda were 
mixed together by compressed air in 400 gall, of 
water. A charge was mixed every six hours, and 
jjumped to chemical feed tank B agitated by com- 
pressed air, from which the chemicals gravitated 
through a Jin. pipe and a constant flow box O to 
ihe treatment tank A. The surplus flow from the 
constant flow box gravitated to a tank, from which 
when the return amounted to 400 gall, it was pumped 
back to the chemical feed tank. 

Initial results were very poor. In short the chemi- 
cals added precipitated about two-thirds of the 
scale-forming salts, and practically the whole of these 
entered the boilers with the feed. However, oven 
this crude treatment showed a considerable in^)rove- 
ment as regards scaling of the boilers, though the 
carry-over of water into the steam was still very bad. 

Hot condenser water at 40^0. was next treated, 
which produced a more flocculent precipitate, most 
of which settled out in compartment 2 of settling 
tank A ; of that portion of the precipitate which did 
not settle the wood-wool filters retained the coarser 
floes, but very fine particles passed through, resulting 
in slightly turbid water. A sand filter was then in- 
stalled to remove this fine suspension, but both the 
wood-wool and the sand filters choked rapidly. 


slufige withdrawal the feed-w’ater woidd run fairly 
turbid ; then gradually the water would clear again 
until after the next sludge withdraw^al. It thus 
appeared that the sludge filtration which was taking 
})lace was very effective, and a deeper bed of sludge 
was maintained. After this it w'^as found that water 
}»assing from compartment 2 to compartment 3 of 
the settling tank was so efficiently filtered as to be 
entirely free from oven the smallest particles of 
suspended matter. 

Practically no sludge formed in coinj)artment 3, so 
that in effect the treatment plant now' consists of 
compartments 1 and 2 of the settling tank only, 
compartment 3 and the sand filter tank S mei’ely 
acting as reserve supply tanks. The much greater 
density and coarseness of the sludge suggest that 
during filtration through the sludge betl the sludge 
particles act as nuclei for further precipitation of 
impurities. This is supported by the fact that by 
utilizing a deeper bed of sludge the residual hardness 
of the feed-water was reduced from 3*3 to 3-1. In 
addition, this utilization of sludge filtration almost 
completely eliminated the formation of floating scum 
in compartment 2. 

The Spaulding Precipitator . — ^In water softening 
much attention is now being given to sludge filtration. 
In a recent article,^ Afplbbaitm gives drawings of 


1 Tnd. <{r Eng. Chem., 1040, 32, p. 678. 
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several new settling or sludge -filtration tanks of the 
Spaulding type for use in conditioning municipal 
water supplies. Then there is the well known Kenni- 
cott settling tank, where the water flows down a largo 
cential pipe, then upwards inside the cylindrical tank, 
an average vertical velocity of 6 ft. per hour being 
allowed apparently with satisfactory results. In the 
case of our own settling tank, the vortical velocity 
would be 4*6 ft. per hour, so that it represents a very 
lioor design. A velocity of not more 
thg-n 10 ft. per hour should bo 
allowed. _ 

Results finally obtained , — ^As a \ ^ 

lesult of the progress made in the \ ~ ' 

various directions discussed, the ^ 
quality of the boiler feed- water may • 

now be regarded as satisfactory. V;-. . v V * 

It is entirely free from suspended \.v. 

matter, and there is very little carry- Vv . • ; ; 

over water with the steam. On open- V * 

ing up the boilers after 11 months of \.V‘ 

continuous operation, they were V;* 

foil nd to be almost entirely free from \ 

scale. Average analyses of the raw 1X£^ 


errors may vitiate the significance of the purity rise. 
Furthermore, the most objectionable impurities in 
cane juice are perhaps the very small amounts of 
colloidal substances, such as gums and waxes, and 
any improvement in the elimination of these would 
probably not be revealed in the purity rise, even 
assuming perfect sampling and analysis. 

Reactions involved in water treatment do not 
apjiroach equilibrium until the lapse of a considerable 


aa 

— r-. - fe 

1,,...,. 

r:--- _"i - 


\ - - - - 

V — ^ Ov^icf 

Y*‘ *•* *• / Mimno 

zone . . . V • / 




and treated waters in parts 

per 


100,000 as CaCOa were as follows 




Raw. 

Treated. 

Temporary Hardness 

iL’-O 

— 

Permanent Hardness 

21 

. . — 

Hardness duo to Lime .... 

6*8 

10 

Hardness due to Magnesia . . 

7-3 

1-8 

Total alkalinity 

12-0 

4-5 

Silica, mgrins. per litre .... 

100 

30 


Possible Application to Juice Clabification. 

As already indicated, there is marked similarity 
bed ween the processes of water treatment and juice 
clarification. In both cases chemicals are added to 
2 >re(!ipitate the maximum amount of impurities ; in 
both instances colloidal matter is present, and has to 
be either flocculated or adsorbed by precipitated 
matter, after which the precipitate, which is very 
similar in jihysioal properties, has to be separated 
rom the liqu d. 

However, of the two processes, water treatment is 
by far the simpler and high standards of efficiency in 
operating it have been attained. In our own ccbse, 
80 jier cent, removal of impurities was effected, com- 
pared with only about 17 per cent, in the case of 
juiOe clarification. An attemjit may therefore be 
made to apply our experiences with water treatment 
to the comjilex problem of efficient juice clarification. 

In the first place, there is the fact that ultimate 
success in water treatment calls for exact methods of 
measuring the efficiency of the process. What is 
needed is some method of analysing the juice, where- 
by the ultimate efficiency of clarification can be 
predicted. Purity rise may be the most convenient 
available, but is far from satisfactory. The range of 
variation in the purity of juices is of the same order 
as the purity rise, so that sampling and anal 5 rtical 
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time. In Queensland in general the juice is limed, 
heated, and passed to the subsiders, all in a matter 
of a few minutes, the precipitate being then separated 
as rapidly as possible. In other words, the times of 
reaction and contact between the precipitate and the 
juice are each a minimum ; one wonders whether 
they might not be prolonged with advantage. It is 
quite possible that the advantages of double liming 
are due in pait to the provision of such a reaction 
tank. A laboratory investigation into the effect of 
prolonged reaction time would seem to be 
warranted. 

Our experience with water softening has shown 
very strikingly the efficiency of sludge filtration for 
complete removal of suspended matter. Whereas 
pure settling alone resulted in turbid water, sludge 
filtration yielded a perfectly clear effluent. Further- 
more the longer contact time between precipitate and 
water apparently results in more precipitation of 
impurities. Again, sludge filtration does not require 
such bulky equipment as in the case of pure settling, 
followed by j^tration. 

Clarified juice generally shows a marked turbidity 
in Queensland, and it is felt that sludge filtration 
would remove much of it, as in the case of water 
softening. In the Seip Clarifier sludge filtration is 
definitely aimed at, but here the depth of the bed is 
apparently only a few inches, whereas in water 
softening a depth of several feet is foimd most desir- 
able. Moreover, in sludge filtration a vital need is 
some provision for varying the depth of the bed 
so as to establish the optimum depth for any set of 
operating conditions. 
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Probably the Spaulding Precipitator (Fig. 2) will 
prove of considerable interest to Queensland terOinolo- 
gists, as this design could readily be incorporated in 
existing conical subsiders. It would seem worth while 


to carry out laboratory scale tests with a view to 
testing the efficiency of this particular design. In any 
case an investigation of sludge filtration would seem 
to be justified. 


The Sweetness of Sugars and ‘‘Guts.”* 

By D* G. WALAWALKAR> Imperial Institute of Sugar Technology, Cawnpore, U.P, 


It is generally believed in India that khandsari 
sugar and gur are much sweeter in taste than white 
crystal sugars, although the former contain compara- 
tivcly much loss sucrose. Similarly on the continent 
of Europe, the colonial sugars sold for domestic 
purposes are regarded as much sweeter tlian white 
refined sugars. Cane sugai’ was once believed to he 
25 per c(‘nt. sweeter tlian beet sugar. 

In Java the local palm {Arenga sacchanfera) sugais 
aie said to be exceedingly fragrant and savoury. In 
India the various palm gurs are supposed tf> be 
inferior and uniileasfuit in comparison with cane gur, 
cx'cojit in Bengal where they are considered nmcli 
Mipcrior to it. There are, moreover, certain cane 
guis which are bittiT and salty. 

Unrcfineil wliite sugars are regarded as somewhat 
hweetcT than the pure refined; but low grade plant a - 
iion sugars ap})oar to be less sweet. It is thus soon 
that the popular belief in the sweetness of sugars of 
various grades does not appear to correlate with tlie 
}>(‘rc«‘ntage of sucrose and other sugars ])resont. It is, 
tliei(*for(*, necc'ssarj^ to investigate all the factors 
tlial affect tlio sweet taste of sugars, whether pure or 
lujpure, so as to ascertain the cause of these apparently 
(‘iroiicous beliefs. 

Thk Sensation oe Taste. 

Taste is defined as the sensation experienced by 
the special nerve ceiitre^s at the end of the tongue. 
Tlieso nerve centres are sometimes called taste-buds 
or bulbs, and are situated on the surface of the tongue 
and the soft palate. They (consist of numerous 
structures or papillae, which are the termini of Ihe 
gustatory nerve fibres. 

When they come into contact with a sa])id siib- 
stanco, vibrations or impulses are set into motion, 
and are conveyed to the taste centre of the brain. 
These iiupulsos are created by tlie sensory particles 
Hiid their components and the liquid or solution in 
contact. Gustatory sensations are defined as sweet, 
ftcid, salt and bitter. 

It is thus explained tliat the taste sensation is a 
f omplex lieterogeneous system which comprises the 
tJolloidal protoplasmic taste cells or nerve termina- 
tions and the liquid solution. The main changes 
which occur depend upon alteration of surface and 


electrical energy ; ei^ually marked sensations of taste 
must, th(‘reforo, correspond with adsorjition of equal 
amounts of the substance by the organs of the taste. 

Experimental investigation confirms the deduction 
that the sensation of taste is more jiersi stent with 
increasing concentrations of tasted substances, in- 
creasing the adsorption exponent . The particular nerves 
endings which produce the sensation of sweet taste 
are iucapahle of exciting any other taste sensation ; 
but the intensity of this particular gustatory sensa- 
tion can bo modified by another set of nerves in the 
vicinity being excited at tho same time. 

The usual sweet taste of sugars can be modified by 
caramel, flavours, acids, salts, bitter and unpleasant 
ingredients and their mixtures. Caramel and flavours 
are not incompatible with sweet sensation, but in the 
case of others, if the quantity jn-esent is beyond a 
cert^ain limit, it is capable of destroying the sweet 
taste altogether. An asclepiadae {Oymnena sylvestre) 
known as ‘gurmar’ is capable of destroymg the sweet 
and bitter taste sensations altogether for some time. 

Factors affecting Taste. 

Although the polaiiscope is one of the best and 
most exact aids to ascertain the chemical composition 
of sugars, what it gives is only the polarizing strength 
of the sugar and not its sweetening power. A great 
controversy was at one time raised in the United 
States of America, where the polarizing power of 
sugar was assumed to be its total sweetness. 

This was apparently wrong and was proved so 
when cane and beet sugars of equal polarization were 
found to differ in their relative sweetness. The con- 
sumer is interested only in tho sweet taste, tho 
deteimination of which is more objective and more 
difficult to check. The sensation of taste in general, 
and sweet taste in particular, is influenced by a 
number of factors which are enumerated below : — 

Concentration of solution ; amount of solution 
applied ; extent of tho taste surface excited ; duration 
of the apjilication ; temperature of solution ; nature 
of the preceding and after tastes ; fatigue ; smell or 
flavour ; touch or feel ; sight or appearance. 

It is thus clear that the factors governing taste 
sensation must be rigidly observed when any com- 
parison is made. It is the opinion generally held by 


1 Abridged from an article publtehed in Indian Sugar, Feb,, 1941. 
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the lay publics as well as by the pathologist, that the 
various grades of sugars sold in the market do actu- 
ally diSer in their sweetness, in spite of the fact that 
their sucrose contents are practically the same. 
Correct judgment can, therefore, hardly be i)assed from 
tasting the crystals because their size and hardness 
can so considerably influence sweetness. 

Methods op Tasting. 

Systematic methods have been developed for testing 
the relative sweetness of sugars. The usual procedure 
is to determine tlie lowest concentration detectably 
sweet which is reached by gradually diluting the 
solution. The usual concentrations employed are in 
the neighbourhood of 2 per cent, and such a limit is 
known under the name of the ‘‘threshok^^ 

Another method is to determine the "JJegi'ee of 
Sweetness’' (DS) of a substance, as the number of 
grms. of pure sticrose which in a given volume of 
water lias the same sweetening effect as 1 grm. of the 
substance under comparison dissolved in the same 
volume of water. No common procedure has been 
adopted, but the dilution is the usual test carried out 
and the data arc preferably reported compared to 
sucrose as 100. 

PBOTERTIEe OF PURE HUCROSE. 

Pure sucrose obtained from any source must be 
identical in taste, crystallization, specific rotation, 
colour and weight. There can be no difference either 
in sweetening power or preserving quality of such 
a highly refined product, whether derived originally 
from cane or beet. That such is the case has been 
amply prov<Hl tune and again. But the same is not 
the (;ase Mutli sugars of either origin when impurities 
even to the slightest extent are jircsent. Direct con- 
sumption cane sugars generally contain reducing 
sugars, and other impurities present give them an 
acid rmction ; direct consumption beet sugars do not 
contain reducing sugars and the impurities present 
give tliem an alkaline reaction. 

A controversy arose on the relative sweetness of 
jnire cane and beet sugars in the early clays of the 
latter, the so-called “betose” being supposed to have 
only 70 per cent, of the sweetness possessed by cane 
sugai* or sucrose. Thus low grade consumption sugars 
contain only a slightly less amount of sucrose, but 
along with it impurities, namely, reducing sugars, ash 


and organic non -sugars, which determine the charac? 
ter of tho taste. 

Leva- Dex- Invert 

SucroBe lose troee Sugar 

T. Paul 

A. Bariostor and 

100 .. 

103 

. . 62 .. 

78 

co-workers 

100 .. 

173*3 

. 73 . 

127*4 

J. W. Sale and Skinner 

100 .. 

160 

. 50 . 

86 

Deerr 

100 .. 

120 

. 60 . 

96 

Spengler and Traegel . . 

100 .. 

108 

. — . 

— 

Dahle 

100 .. 

104 

. — . 

120 

Washburn 

100 ., 

164 

. . — . . 

120 


ii4i 


In the accompanying statement are tabulated the 
degrees of sweetness assigned to certain sugars in 
comparison with sucrose. Many other investigators 
have assigned similar values but no conclusive proof 
is forthcoming as to the wide difference between 103 
and 173*3 assigned to ^evulose. 

Increasing Sweetness by Inversion. 

J. J. Williams suggested the use of the superior 
power of invert sugar as compared with sucrose as a 
moans of increasing the lasting of supplies during 
the previous great war. He maintained that 
100 lbs. sucrose would give 106*24 lbs. invert sugar 
which, he assumed, has the same sweetening power 
as 136 lbs., on the basis of levulose being much 
su'eeter than sucrose. 

But according to NoKL Deerr the sweetness of the 
invert sugar solution does not appear to agree with 
the mean of that found for dextrose and levulose. 
No doubt the possibility of incieasi ng the sweetening 
power of a given weight of ordinary sugar by the 
simple piocess of invoi sioii appears to be an attractive 
proposition. In the beverage and ice-cream trade 
this property of increasing the sweetness by use of 
invert sugar led to the belief of saving expense — a 
saving of 22 per cent, on sugars w^as expected by 
Fratosen.i 

But Sale and Skinner concluded that 342 grms. 
of sucrose yielded 180 grms. of each dextrose and 
levidose and since' tlie DS of invert sugar to sucrose 
is 86 : 100 they averred that the result of inversion 
contrary to belief was a nett loss of about 11 per 
cent , on the sweetening power. Others advocate that 
a nett increase of 30 per cent, in sweetening is to bo 
gained by inversion. 

J^uch an increase could be easily detected by tho 
normal sense of taste, but this increased sweetness 
IS not borne out by facts and the so-called increased 
sweetness does not appear to bo due to invert sugar 
or levulose but appears to depend upon other factors 
which are associated with the invert sugar. The taste 
of invert sugar prepared by different inversion media 
differs a great deal, that of acid inversion appearing 
to be sweeter. 

81 TBHTANCBS AFFECTING SwEETNBSS. 

Substances which undoubtedly increase the sensa- 
tion of sweet taste are always present in direct 
consumption cane sugars of the Demorara type and 
to a less extent in plantation white sugars. In such 
sugars there is present just tho trewje of acidity 
capable of intensifying the sweetness. Moreover, such 
sugars possess the delicious aroma of the cane juice 
which distinctly enhances the sensation of sweetness. 

Domerara Yellow sugar may contain 1*6 to 2*0 per 
cent, reducing sugars and they are regarded as some- 
what sweeter, weight for weight, than refined sugars, 
but after all, the probable difference may not amount 


i I,SJ„ iwo, p. 428. 
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to a very great one. The same sugar when washed 
free of the syrupy film and re-crystallized from 
solution appears to lose the increased sweetness. 

Palm sugars or raw sugars when decolorized by 
the use of bonechar or activated carbon appear to be 
less sweet even though the concentration is not 
changed. Several white sugars especially plantation 
whites contain traces of acid and other flavouring 
substances, and appear to be somewhat sweeter than 
the pure refined, although less sweeter than Demerare 
Yellow. Vegetable (organic) acids and flavouring 
substances thus appear to aid an increase of sweetness. 
Proposals have been made that traces of vegcitablo 
acids and flavouring substances should be added to 
pure white sugars for the purpose of increasing their 
sweetness and palatability as a commercial article. 

Experiments car.ied out with pure sucrose solu- 
tions with additions of traces of €icids (both vegetable 
and mineral), and alkalis, have resulted in proving 
that addition of acids within certain limits enhances 
the sweetening power of the solution, but- when a 
limit is reached then the acid, bitter or saline becomes 
apjiarent. In the same way the addition of traces of 
alkali depresses the sweetening effect of a solution of 
the sugar. These experimental results amply corro- 
borate the fact of the difference in sweetness of raw 
boot and cane sugar. Similar results are also obtaineil 
by using salts and bitter substances instead of acids 
and alkalis. Ordinary common salt and quinine 
hydiochloride enhance the sweet taste. 

Tasting Ckystals and Solutions. 

Tasting crystals for their sweetness would obviously 
laise a number of point/S ; the two sugars would have 
to be identical in all other points except sweetness. 
When tasting crystals of sugar the presence or absence* 
of a film of moisture on the crystal is of primary 
importance as the taste stimuli cannot be excitcnl 
until and unless the crystal dissolves and produces 
the solution phase required to satisfy the taste nerve. 

On the other hand, the taste when a solution is used 
ih instantaneous. One cause of the apparent increased 
sweetness of certain good quality gurs in comparison 
to crystal sugars may be due to the sweet substance 
of gur being practically in solution. The first cause of 
apparent superiority in sweetness of gur would thus 
disappear if both crystal sugar and gur are used in 
solution weight for weight with equal eunounts of 
water. The second point that may enhance the 
•sweetness apparently is the presence of acids and 
flavour and these are positive stimuli towards in- 
creased sweetness. 

After all the levulose is about one -eighth of the 
amount of sucrose that is present and taking into 
consideration the threshold concentration of taste and 
the actual concentration of sucrose and reducing 
sugars present in gur, th«re does not appear to be 
any basis for ascribing the apparent sweeter taste to 
iho presence of levulose alone. Even the presence of 


levulose, as much as is assumed, is not established 
and it is an obvious fact that the high temperature 
(110 to 120®C.) at which gur making is carried out 
may lead to the destruction of this easily affected 
monosaccharide which loses its power of rotation and 
tenacity of constitution even at such low tempera- 
tures as 86°C. 

The superior sweetness of gur compared to crystal 
sugar IS erroneous, but that good gurs possess a sweet 
aromatic taste and are very palatable is a fact. Ex- 
periments carried out with sugars and gurs by the 
dilution test apparently load to the obvious conclu- 
sion that any gur is really not sweeter in any degree 
than pure crystal sugar weight for weight. Assuming 
that levulose is pwesent, it is equally certain that an 
equal, if not greater, amount of dextrose is present ; 
and usually it is a mixture of these two sugars pro- 
bably in equal amounts in the form of invert sugar 
that is present. 


The Late Sir Charles G. Smith. — Wo rogret to an- 
nounce the death at tJio age of 82 of this pioneer colonist, 
whose name is synonymous with the growth of the sugar 
industry in Natal. His firm, C. G. Smith & Co., Ltd., 
controlled by him to the time of his decease, was respon- 
sible for the handling of aiJiiroximataly ono-third of the 
total sugar made in Nat-al and Zuhiland. He was also 
interest^ in the coal trade and in coastal shipping. Sir 
Charles had been a member of the Natal House of Assembly 
and of the Legislative Council, and was one of the foremost 
workers in the establishment of tlie Union of South 
Africa. In 1921 he received the K.C.M.U. for conspicuous 
political and industrial services to the Union. 


Sugar Uses in the U.S.A. — Kigures collected by the 
Department of Coniniereo, Washington, sliow that 40 per 
cent, of the sugar consumed in the U.S. reaches the indi- 
vidual consumer, not as granulated, but in the form of 
candy, cake, ice-cream, other food products and beverages. 
Establishments representing 98*3 per cent, of the com- 
mercial food and beverage production reported the con- 
sumption in 1939 of 4634 million lbs. of sugar, costing 
4-50 cents per lb., the output during the same year of 
refined cane, beet and corn sugar amounting to 11,983 
million lbs. Amounts of different kinds of sugar consumed 
were : cane, 3246 ; beet, 1079 ; and corn 309 million lbs. 
The bakery products industry is the largest consuming 
group. 


Cellulose Pulp from Bagasse. — “ One of the new 
industries which might bo started in South Africa is the 
manufacture of cellulose pulp for rayon. It has already 
been shown that bagasse is quite suitable for this purpose, 
but it should be borne in mind that bagasse is not the 
only waste product in this country from which a suitable 
rayon pulp can be made. Here then is an opportunity to 
be grasped before it is too late. The sugar industry here is 
favourably situated for such an enterprise, in that it is 
possible to obtain coal at a reasonable cost and thus release 
bagasse for processing ... At one time artificial silk was 
made solely from cotton, but intensive research has shown 
that perfectly satisfaetiRy material can be made from 
wood pulp . . . Search for other sources of cellulose is 
still being vigorously prosecuted and into this category 
comes the cellulose that can bo made from bagasse.” — 
Excerpt from Dr. Hedley’s Presidential Address at the 
South African Sugcu Technologists* Association Meeting. 
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Watson, Laidlaw Centrifugals* 

A New Application of the Scoop-controlled Hydraulic Coupling 


All who have been closely connected with the 
sugar industry throughout the world during the last 
fifty years know the name of “Watson-Laidlaw” and 
most of these associate that name with the design 
and manufacture of (centrifugal machines. This is not 
surprising because for more than fifty years centri- 
fugals made by Messrs. Watson, Laidlaw & Co. Ltd., 
of Glasgow, have becm in use in sugar factories and 
refineries m almost all boot and cane-growing 
and sugar refining countries. Many of the earlier 



machmes made by these well-known engineers ai’e 
still giving faithful service (as evidenced by an occa- 
sional demand for spare parts for batteries of a very 
early date), but new designs are of course constantly 
being tried out and developed at the firm’s works in 
Gla^ow, and, when found suitable after exhaustive 
tests, are adapted to the needs of the modem sugar 
factory or refinery. 

It may be observed that the methods of driving 
centrifugal machines have been many and varied. 


The earliest machines were friction and belt-driven, 
and these were later followed by the water-driven 
and electrically-driven types. In the case of electri- 
cally-driven machines, there was a tendency in some 
early designs to overlook the strenuous conditions 
imposed on the motors, and some machines were conse- 
(][uently underpowered. The makers of electric motors 
were not guiltless at that period, because certain of 
them recommended motor sizes which proved quite 
inadequate to deal with the almost constant accelera- 
ting duty imposed on the motors by the shoi't cycles 
on which, in many cases, these machines had to 
operate. 

These points have not been lost sight of by Messrs. 
Watson, Laidlaw in the design of a new suspended 
electrically-driven centrifugal machine, embodying a 
vertical spindle scoop-controlled hydraulic coiipling, 
which they have lately placed on the market, after 
lengthy and extensive tests to ensure that it would 
give complete satisfaction. 

The accompanying illustration shows thft machine. 
It is a 42 in. X 20 in. electrically-driven centrifugal 
machine with a scoop-controlled hydraulic coupling 
of the vertical -spindle type, interposed between the 
electric motor and the spindle of the centrifugal. It 
is designed to run at 1440/1480 r.p.m. and therefore 
develops a gravity factor of 1260/1300, It can run, 
if necessary, on operating cycles as short as two 
minutes, and the motor is amply powered for this 
task. 

Due to the high duty imposed on the hydraulic 
coupling by the relatively fast acceleration called for 
by these short cycles, the oil in the coupling is circu- 
lated through an oil cooler. The cooler is the cylin- 
drical vessel visible in the illustration in a horizontal 
position just above the front channel supporting the 
motor. The hydraulic coupling is of the scoop- 
controlled type, that is, the quantity of oil in circuit 
can be increased or reduced by regulating the position 
of a scoop tube which picks the oil up from a rotating 
reservoir formed integral with the casing of the 
coupling. This control offers a simple method of 
regulating the rate of acceleration, and provides 
(when suf8cient oil is removed from circuit by the 
operation of the scoop lever) a low speed for mechani- 
cally discharging the basket load by means of a 
plough. 

It is not necessary in this machine to stop the 
electric motor between cycles. The brake handle and 
the scoop tube are so interlocked that application of 
the brake empties the coupling circuit of oil, and this 
cuts off all torque from the motor to the machine. 

The inter-position of the fluid coupling between 
the motor and the machine precludes the use of the 
motor as a regenerative brake, so that the efficknoy 
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of the mechanical brake had to receive careful con- 
sideration. This brake is of the double strap com- 
pensated type, and the brake pulley is very efficiently 
water-cooled. The supply of cooling water to the 
brake pulley is interlocked with the scoop of the 
fluid coupling so that the water-cooling service is 
turned on and off at the correct period in the working 
cycles. 

The fact that the motor runs continuously reduces 
the peak switch-un current to quite an appreciable 
extent, and the use of the scoop provides an easy 
method of varying acceleration, or even ultimate top 


speed, should it be desired to make experiments with 
different grades of sugar at different rates of accelera- 
tion and different top speeds. Further, the use of 
the fluid couj>ling dispenses with the use of friction 
slij^I^ers and the consequent expense of their replace- 
ment and the delays involved in replacing these parts 
during a crop. It will be clear that no mechanical 
wear takes place in the fluid coupling. 

The machine, as shown by the illustration, does 
not embody any automatic features, but automatic 
control of machines of this type can be supplied to 
suit the needs of the work to be done. 


Beet Factory Technical Notes. 


Manitoba’s First Beet Factoiy. U. E. Hbujoka. Facts 
about Sugar, 1941, 36, No. 3, pp. 20-24. 

In 1939 the Manitoba Sugar Co., Ltd., was foimed, 
its glowing area extending from the Emerson boun- 
dary north on both sides of the Red River, to north 
of Winnipeg and west along the Assiniboine Valley. 
Its factory slices about 2600 tons in 24 hours, and 
some particulars of the factory installation are as 
follows : — 

A Bingham centrifugal beet pump lifts the beets 
and flume water 21 ft. into an overhead flume, 
which sends them through a trash catcher into the 
wasliing machine. Two Ogden cutters work with 
B-9, 46-division knives, and the cossettes obtained 
are weighed on a Merrick “ Weightometer” belt, 
which discharges into a 14-cell diffusion battery 
(326 cub. ft.) arranged in a double row. 

The resulting raw juice passes through a double 
tank for cold pre -defecation, after which it is heated 
to 90°C., and treated with the main dose of milk-of- 
hme. FirFt carbonatation consists of a Benning ty})e 
single tank, working continuously, a 6-compartmont 
Dorr thickener being used in the usual way. Filter 
equipment consists of two “Eimeo” steel drum filters 
of 8 ft. diam. X 12 ft. face. Second carbonatation 
and sulphitation are conducted in a double tank and 
sulphur tower with three plate-and-frame presses, 
each having a filter-surface of 700 sq. ft. 

Passing through two pre-heaters, the juice enters 
the first body of the evaporator at 126 to 128°C. 
This evaporator consists of a 4-body condenser-less 
system with a total h.s. of 2800 sq. ft., using steel 
tubes of 1 J in. diam. and special equipment for rapid 
circulation. Normal boiling temperatures are 126, 
116, 106 and 96®C., the bottoms of the bodies being 
each dished in order to avoid as much as possible 
any dead space below the calandria. 

A straight 3-boiling system is carried out in six 
pans of the calandria type, all alike in design and 
size, having 1000 cub. ft. capacity and a h.s. of 


1800 sq. ft. Two pans arc used for white, two for 
intermediate and two for low-grade massocuites, first 
body vapour being used for the white pans, and 
second vapour for the others. Central condensation 
is provided. 

Wliite sugar strikes are dropped into a receiving 
mixer eciuipped with the Steve us mingler coil, which 
feeds three W.S.M. Co. high-speed white sugar 
centrifugals, 40 in. diam. (1600 revs, per min.). 
Intermediates are similarly handled, using two 
machines. The low-grade pans deliver into two 
1000 cub. ft. Lafeuille crystallizers, and from thence 
into a receiving mixer equipped with the Stevens 
coil, lastly dropping into four high-speed centrifugals. 

Both affinated intermediate and affiliated low-grade 
sugars are re-melted, passed through a couple of 
filter -presses and then used with thick-juice for 
boiling the white sugar strikes. Steam and power 
plant comprises two 600 h.p bent tube boilers, 
3-drum type, each capable of a normal capacity of 
46,000 lbs. of steam per hour at 3000 lbs. pressure 
and 615°F. local temperature. Power is generated 
by an Elliott turbo -generator back-pressure set 
working at 3600 revs, per mm. and generating 3-phase 
current of 660 volts, 60 cycles, light being distri- 
buted at 120 volts. 

Evaluation o! Quality and Bacteriological Examination 
of Granulated (Beet) Sugars. J. C. Keans.i 

Proceedings of the American Society of Sugar 
Beet Technologists, let Meeting, pp. 66-67. 

The most important characteristic is general 
appearance in crystalline form, which graing is 
generally done by visual comparisons with arbitrarily 
selected sugars, usually under artificial daylight illu- 
mination. Preferably, however, the “ general 
appearance ” is evaluated by means of the photo- 
electric apparatus designed by B. A. Bbiob,* the 
working standard of reflectance of which is an opaque 
white glass plate with a finely ground surface. 


1 XJUh-Id*ho Sugar Co. ^ LSJ,, 1087, p. 477. 
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All the reflectance figures on the sugars examined 
are imported in their relationship to magnesium oxide, 
which system of measuring the appearance of a 
sample of sugar assumes that it is the amount of 
light which it reflects which is the controlling factor. 
This is a safe assumption from the standpoint of 
the consumer, as the reflectance may be lowered by 
a slight yellowness or greyness of the sugar, or by 
its large or uneven grain. This objective method 
gives a numerical evaluation of appearance which is 
a permanent record. 

"Ash is determined in the sugars electrometricaily 
by means of a conductivity apparatus, and is regarded 
as an important factor of quality, though it is recog- 
nized that the amount jirosent may not effect the 
appearance of a sugar. Colour and turbidity of the 
sugar in solution in water are determined by means 
of the same photoelectric apparatus as is used for the 
reflectance measurements, the transmittancy being 
determined with green and red light without filtering 
the solution. 

Other characteristics which are exaitiined include 
the extent to which the sugar foams when being 
dissolved with heat, a method having been worked 
out for showing this (|iot here described). Then in a 
weekly composite sample, the barley test, certain 
bacteriological tests, and a screening test are carried 
out. Sulphites are also determined. The barley candy 
consists essentially in heating the sample of sugar 
with water under standardized conditions to 360°F. 
(177°C.), and determining the amount of colour in 
the resulting mass. 

In regard to the bacteriological examination of the 
sugars, the methods of the National Canners’ Associa- 
tion are used, and the sugars must meet the following 
specifications ; (1) For the five samples examined, 
there shall be a maximum of not more than 150 
aerobic thermophilic spores per 10 grms. of sample. 
(2) For the five samj^les examined, there shall be a 
maximum of not more than 76 aerobic flat sour 
spores per 10 grms. of sample. (3) Anaerobic sulphide 
spoilage 8j)oros shall be present in not more than two 
(40 per cent.) of the five samples, and in any one 
sample to the extent of not more than five of these 
spores per 10 grms. (4) Anaerobic thermophilic hard 
swell si)oros shall be present in not more than three 
(60 per cent. ) of the five samples, and in anyone sample 
to the extent of not more than four (66 per cent. ) tubes. 

Preparation of Ammoniajied Sugar Beet Pulp aa 
Protein Food for Ruminants. H. 0 . Millab.i 

ind. d? Eng. Chem.., 1941, 88, pp. 274-278. 

Beet pulp as a feed for livestock is low in protein, 
but the water-soluble nitrogen in it can be greatly 
ncreased by subjecting it to treatment with anhyd- 
rous ammonia gas. Its bleached-out appearance is 
thus changed to an attractive green or brown feed, 
which is readily eaten by dairy cows and sheep. As 
the pulp can thus be brought to more than 7 per cent, 
nitrogen \hth practically all of the nitrogen in a 


water-soluble form, it should be possible to convert 
it at a low cost to a fodder capable of supplying a 
significant protein portion of ruminants* diet. 

Small scale experiments have been carried out to 
establish the general conditions of the treatment. 
The apparatus consisted of a steel cylindrical chamber 
(internal dimensions, 6 in. diam. X 31 in. long), 
rotatable by being mounted on two motor-driven 
trunnions. Into this ammoniation cylinder anhydrous 
NHg was admitted from a bomb containing the gas. 

A proposed economical procediure for treatment on 
the commercial scale would use the fertilizer grade of 
gaseous ammonia, the equipment consisting of a 
storage tank for the ammonia, appropriate valves and 
measuring devices, and an iron or steel ammoniation 
chamber, capable of being rotated. As the amount of 
nitrogen added to the pulp increases with the tem- 
perature of ammoniation, the chamber would bo 
designed according to whether or not an external 
source of heat would be supplied. 

Data shows that if one were satisfied with a pro- 
duct having about 4*0 per cent, of nitrogen, it could 
easily be obtained commercially by adding slightly 
more than the theoretical amount of ammonia to tho 
product. If the chamber were insulated, it is probable 
that a pulp containing more than the stated amount 
could be obtained, and if it were heated, a yet greater 
amount could be added. Such a product would be con- 
siderablyhigher in nitrogen than alfalfa hay, for example 

That the nitrogen so added to beet pulp is not 
fixed merely by a neutralization of free acids is shown 
by the fact that 0’36 ml. of iV-sodium hydroxide 
was required in titrating a 10 grm. air dried sample to 
a pink with phenolphthalein. This added nitrogen 
was firmly fixed by the pulp, only a small loss was 
noted on prolonged heating in the oven at 130°C. 
(266°F.), and no nitrogen losses were detected in 
samples stored for five months. 

Beet pulp ammoniation differs from that of cotton- 
seed hull bran, maple sawdust and flax straw in that 
a higher temperature is obtained, axid much more 
nitrogen is fixed. As the result of the treatment, its 
colour is changed from grey to green, brown or black, 
depending on the temperature employed. Green was 
not stable for long periods, but the brown and black 
products were permanent for over twelve months. 

An ammoniated sugar beet sample containing 4*4 
per cent, of N was readily eaten by dairy cows and 
sheep, and by year-old dairy stock daily as offered for 
three weeks, A pulp containing 6*86 per cent, was 
eaten by sheep when mixed with grains. In some of 
the tests, a product containing as much as 10*72 per 
cent, of N was obtained, but it is believed that 
samples containing less than 6*0 per cent, offer better 
possibilities as a protein food source for ruminants 
because of their better colour, odoiir and palatability* 
Com silage can be similarly treated for the increase of 
its N content, and such a product was readily eaten 
by year-old dairy stock. ... 


1 The Quaker Oati Go*, Chloaao, HI. 
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CompoBiti<mnf Defecation Filter Soanifl. P. J. Polder. 
MANS and P. J. Klokkebs.i Archief 
Smkerind, Nederh-Indie, 1 , No. 16, pp. 371- 
378. 

Little is known of the exact composition of defe- 
cation filter scums, one of the most complete analysis 
extant being the following* (the figures expressed on 
the dried sample) : 

per cent. 


Cane wax 

5 

to 

13 

Finely divided bagaRso 

15 

99 

30 

Albumin (N X 6*26) 

4 

99 

5 

Pectous substances 

1 

t* 

4 

Ash content 

20 


60 

Silica and sand 

10 

99 

40 

Fe^O, and AI 2 O 2 

1 

99 

16 

Calcium phosphate 

5 

,, 

15 

Magnesium oxide 

0*6 

99 

2 

Sulphate 

0*2 

99 

1 

Unknown substances (as precipi- 
tated organic acids) 

6 

99 

16 


This analysis gives a general idea of the composition 
of the material, but affords very little insight into the 
composition of the components of the ash. With the 
object of obtaining further information in this direc- 
tion, samples of scums were obtained from three 
different factories in Java : Ketegan (defecation pro- 
ce. s with muddy juice sulphitation) ; Kedatonpleret 
(defecation-sulphitation) and Watoetoelis (defecation- 
sulphitation). 

About 1 lb. of each of these samples was digested 
with cold water, and well washed on a Buchner filter 
to remove the soluble organic matter, after which the 
residue was dried, and its moisture content and 
“carbonate ash” determined (it being necessary in 
the case of the Watoetoelis sample to correct the 
carbonate ash for the SOj evolved in its determina- 
tion). Then a part of the residue was treated with 
H(U, and an analysis made of the constituents which 
had jiassed into solution with the following results : 


‘Moisture (at 106°C.) 

Kete- 

gan. 

... 7*6 . 

Eedaton- 

pleret. 

. 7*9 . 

Watoe- 

toelifi. 

6*7 

Carbonate ash, % dry s(*ums . 

. .. 61*4 . 

. 68*2 . 

61*7 

Constituents, per cent, carbonate ash 
Insoluble in hydrochlori<? acid . . 56*6 . 

. 66*8 . 

31*0 

Silica soluble in HCl 

... 1*8 . 

. 1*8 . 

3*6 

Ferric oxide (Fe202) 

... 6*4 . 

. 3*6 . 

3*6 

Aluminium oxide (AI 2 O 2 ) 

... 10*7 . 

. 7*6 . 

8*0 

Calcium oxide (CaO) 

.. 16*3 . 

. 13*6 . 

26*9 

Magnesium oxide (MgO) 

.. 0*4 . 

. 0*6 . 

0*7 

Potassium oxide (K 2 O) 

.. 1*0 . 

. 0*8 . 

0*6 

Sodium oxide (Na 20 ) 

.. 2*2 . 

. 1*7 . 

1*0 

Sulphate (SO,) 

. . trace . 

. 0*9 . 

7*1 

«ulpbite (SO,) 

.absent, .absent. . 

10*1 

Carbonate (CO,) 


»> • • 

1*0 

Phosphate (P, 0 ,) 

... 10*8 . 

. 9*7 .. 

6*2 


103*2 .. 

, 96*9 .. 

98*6 


It is seen from these figures that a large amount of 
the scums consists of “insoluble in hydrochloric acid.” 
Analysis of this residue showed it to consist in each 
case mostly of aluminium silicate with smaller 
quantities of iron and calcium silicates. It would 
be composed, therefore, of a small quantity of clay, 
but in the main of silica precipitated in clarification. 
Port would come from the fine bagasse always present 
in the raw juice. 

In regard to the constituents soluble in HCl, it 
appeared of interest to ascertain the form in which 
the P 2 O 5 was present, so the P 2 O 5 soluble {a) in water 
apd ( 6 ) in citric acid solution was determined. In this 
way it was deduced that only a little dicalcium 
phosphate (i.e., the P 2 O 5 soluble in water) was present, 
the greater of the total P 2 O 5 being present as tri- 
calcium phosphate, though some ferric and ferrous 
phosphates and some aluminium phosphate would 
also bo present. It was observed that there was 
insufficient P 2 O 5 to bind all the CaO (other than that 
combined as silicate), and the possibility is that the 
excess of CaO is present as organates, or (as is quite 
likely) in the form of dead-burnt particles from the 
lime added. 

Acouitic Acid in Sediments and Scales. M. A. McCalip 
and A. H. Seibert. Paper read before the 
Sugar Division of the American Chemical 
Society, Detroit Meeting, September, 1940. 

In the past few seasons Louisiana sugar factories in 
certain localities have experienced a peculiar cream- 
coloured sediment from syrup and various classes 
of molasses during raw sugar manufacture, which fouls 
heating surfaces badly and is subject to occlusion in 
the sugar crystal. 

An investigation has proved this sediment to bo 
principally calcium aconitat-e. A troublesome scale 
forming on heating surfaces of a refinery vacuum pan 
and the deposit in a raw sugar house evaporator were 
found to yield quantities of aconitic acid, the former 
in a high percentage range. 

The aconitic acid was freed from sediment and 
scale by acidifying with strong hydrochloric acid and 
extracting with ether. Purification was accomplished 
by re-crystallization from concentrated acetic acid. 

Aconitic acid was identified by its melting point, 
8 i>ecifio colour reaction with acetic anhydride, and by 
comparison of its p-nitrobenzyl, pheimcyl, and p- 
phenyl-phenacyl-esters with the corresponding esters 
of known aconitic acid. Samples of 1938 and 1939 
sediment yielded 66*21 and 67*44 per cent, of cwjonitic 
acid, respectively, based on dry material. 

Preliminary data obtained on the aconitic acid 
content of syrups representative of juice from the 
recently adopted Louisiana cane varieties, Co 290 and 
CP 29/320, in different localities showed a much 


^ Fotoulsir reiearoh, oanied out at the Saqiwiiiieiit Station, Pasoeroean, 1989-40. 2 AreMtf, Mededeeling, 1934, p. 851. 
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higher oonoentration of thl*^ acid than had been indi- 
oated by authors previously reporting its presence in 
cane juice. Results show aconitic acid to vary rather 
widely with locality and variety of cane, and there 
were indications that the kind of cane and the per 
cent, extraction were also influencing factors. 

Since the percentage of aconitic acid on basis of 
solids is usually higher than that of calculated phos- 
phorus pentoxide (in many cases three times as 
great), undoubtedly its effect on clarification has been 
underestimated. Neutralization of this organic acid 
and heating produce a flocculent precipitate similar to 
the calcium phosphate precipitate. Concentration 
causes delayed precipitation m products from juices 
saturated with calcium aconitate at the lower density. 

Principles and Significance of pH Measurement. 

Douglas M. Considine. Ghent, dh Met. 

Eng., 47 , No. 8, pp. 553-560. 

This is a very good general report on the present 
position of the subject of pH measurement, which 
deserves careful study. Here only some of the more 
pertinent information will be extracted from it. 
Colorimetric determinations are subject to several 
sources of error, as the presence of salts, colloids and 
proteins, etc., the aggregate effect of which, added to 
personal errors of colour judgment, may not be 
inconsiderable. 

Much more accurate and definite results are 
obtained by the electrometric method made possible 
by measuring the e.m.f. developed by an electric cell, 
one electrode of which is immersed in the solution 
of unknown pH, while the other is a standard reference 
electrode. The quinhydrone, antimony and glass 
electrodes are the primary industrial means of 
measuring pH, and the table below gives the 
advantages and tlie limitations of the three types : — 


and Li salts are not present in solution, nor is it 
affected by suspended solids and dissolved gases. 

The high resistance of the g.e. presents problems 
of amplification not encoimtered with the other types 
of electrodes, and the amplifier must be designed for 
long periods of use without any attention whatsoever. 
Some means must be used of compensating fluctuat- 
ions in voltages when current is taken from the mains. 
Then in some systems it may be necessary to use a 
drying agent in the amplifier tube chamber to prevent 
surface leakage. 

Temperature changes of the test solution may be 
compensated automatically by placing a resistance 
thermometer in the solution, in series with the potenti- 
meter slide wire. As it has a high resistence system, 
the g.e. must be shielded against electrostatic poten- 
tials and must be adequately insulated to avoid errors 
due to current leakage. 

It is also important to note that the glass electrode 
is adaptable not only in indicating pH but also for 
continuously recording it. In control work, the glass 
and reference electrodes are usually contained in a 
continuous flow chamber or dipped directly into the 
process liquor. A recent development is the high 
t'^mperalure glass electrode, which makes* use of a 
special glass giving long life under continuous opera- 
tion at 50 to 100°C. 

Analysis of Boiler Scales and Sludges (using the 
“Phototester' ’). F. K. Lindsay and R. G. Biblbn- 
BEBO.i Ind. db Eng. Ghent, (anal, ed.), 12, pp. 460-463. 
—Recent work in the authors’ laboratory on the 
application of colorimetric and turbidimetiic mo hods 
to the analysis of waters indicated that if such 
methods could bo applied to the analysis of boiler 
scale, and like compositions, the time required for 


Bleotrode. 

Hydrogen 

Range of pE. 
0 to 14 0 

Quinhydrone 

0 to 9 0 

Antimony 

4 to n o 

Glass 

0 to 14-0 


Advantages. 

Basis of pH Measurement. Covers 
entire range. Not subject to salt 
error. Low resistence. 

Simple in operation and relatively 
economical. 

Rugged and durable. Can be used 
in viscous solutions and in the 
presence of suspensions. 

No contamination of sample. 
Can be used in presence of oxi- 
dizing and reducing agents, and in 
unbuffered solutions. Not subject 
to poisoning. 


IdmitationB 

Requires supply of pure H gas. 
Susceptible to poisons. Not good 
for unbuffered solutions. 

Cannot be used in presence of 
oxidizing and reducing agents, 
e.g., sulphites. 

Subject to error in presence of 
oxidizing and reducing agents. 
Slightly soluble in acid solutions. 

Subject to alkaline salt error 
over 9 pH, for which allowance 
can be made. No other limitat- 
ions of importance. 


As a measuring electrode, therefore, the glass elec- 
trode is definitely superior to any of the others. 
Early forms liable to breakage have been made robust 
and reliable. Only the glass electrode approaches the 
hydrogen system in its ability to cover the entire pH 
range. It may be used from 0 to 14, provided Na, K 


analytical results might be materially reduced. In 
the simplified method the dried sample is ignited, 
fused with potassium carbonate, dissolved in dilute 
HCl, neutralized with NaOH, and made up to definite 
volume. An aliquot portion is taken for each con- 
stituent to be determined (FegO,, PgO#, SiO|, CaO, 


1 National Aluminate Corporatioii, Chicago. 
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MgO, SO«, and AlyOg), and suitable reagents added to 
develop either a colour or a turbidity proportional to 
the amount of the constituent present. This amount 
of colour or turbidity is measured by means of the 
“Photo tester,” curves having been made by plotting 
the microammeter reading against the percentage 
composition, using standard solutions. In the case of 
various determinations, the reagents which are used 
for the production of a coloration or turbidity are 
as follows : FeaOj, thioglycolic acid ; P 1 O 5 , ammonium 
molybdate, sodium sulphite and l-amino> 2 -naphthol- 
4-sulphonic acid ; SiOj, ammonium molybdate, 
sodium citrate, sodium sulphite and 1 -amino- 
2-iiaphthol-4-suIphonic acid ; SO 4 , barium chloride ; 
CaO, sodium sulforicinoleate and oleic acid ; MgO, 
calcium chloride and Eastman’s titan yellow ; and 
AljOj, ammonium acetate and aurin tricarboxylic 
acid. Tabulations of the results obtainable with these 
methods as compared with the standard time- 
consuming procedures involving precipitations ot the 
(constituents sought show a reasonable agreement. 

The “Hygroscope,” for the Rapid Determination 0! 
Water in Loose Materials (e.g., Bagasse). Communi- 
rated to this Journal. — This instrument is based on the 
principle that the humidity of the aid in the intei- 
stices of a loose or fibrous material (such as fibres, 
giam tobacco, tea or textiles) is a correct indication 
of the percentage of water present. It is well recog- 
nized that air in close contact with a hygroscopic 
material will in a short time come into equilibrium 
with the quantity of water present. By measuring 
the relative humidity of this air, the percentage of 
water to substance can be determined with accuracy. 
In the “Hygroscope”^ the wet and dry bulb method 
of determining the r.h. of the air in the interstices of 
the material has been adopted, which method has 
both accuracy and speed, the time taken for a test 
being less than three minutes. This instrument is 
suitable only far testing materials in bulk form with 
a minimum volume of two cubic feet ; if they are 
dusty, filters must bo provided to ensure that no 
particles settle on the thermometer bulbs. It co.sts 
about £16. 

Coal or Oil from Molasses or Other Vegeable 
Materials. Ebnst Bebl. Paper read before the Sugar 
Division of the American Chemical Society, Detroit 
Meeting, September, 1940. — ^Announcement is made 
of the production of crude oil, bituminous coal, 
asphalts and coke from grass, leaves, molasses, sea- 
weed, wood, corn or cornstalks, and an attempt will 
be made to produce anthracite. Contrary to previous- 
ly held views that tnie bituminous coals are formed 
for the most part from the lignin content of plants, it 
is now regarded as proved that such coals are mostly 
formed in nature from the carbohydrate contents of 
It is also said to be proved that asphalts are 


the parent material of crude petroleum. These trans- 
formations have been effected in the laboratory 
within an hour, which might also happen in nature if 
the conditions were right. The proposition has little 
commercial promise at the present time, but it holds 
out the prospect of a future supply of petroleum 
products when the supply of raw materials accumu- 
lated in past geological ages has been exhausted. 

Crystallization of Sucrose from Juices of the Sorgo 
Plant. E. K. Ventre. * The Sugar Journal (Louisi- 
ana), 8 , No. 7, pp. 23-26. — This is a preliminary 
report based on two seasons’ work of about three 
months each. Tlie presence of starch is the great 
difficulty with which the manufacturer of sugar from 
this source has to contend. After trying three 
different physical iiK^thods for the separation of this 
impurity, recourse was made to the use of jiancreatic 
amylase for the conv(^rsion of the starch to mono- 
saccharides, which gave a practically complete re- 
moval. A s€)cond difiiculty encountered was the 
presence in the vacuum pan of calcium aconitate, 
which crystallized out as a “smear” before reaching 
the saturation point of the sucrose. It was found 
that if the evaporator syrup were heated to 100°C. 
these crystals at once formed and could be readily 
settled. Using a pilot plant, it was found that the 
pnxjess giving the most satisfactory lesults was as 
follows : Raw juice centrifuged to remove some of the 
starch, limed to 8*4 to 8*6 pH, heated to b.pt., and 
settled ; clear juice treated at 6*8 to 7*2 pH with 
amylase (20 grms. per 100 gall.) after flashing to 
66 °C. ; juice evaporated to 32°B6., heated and the 
aconitate separated ; lastly, the syrup boiled to two 
massecuites to give a raw sugar at 96° and molasses 
at 30° purity. 

Activated Carbon Manufacture from Press Mud. 

A. Naoaraja Rao and N. S. Jain.® Proc. Uh Oonv. 
Sugar Tech. Assoc., India, 1, pp. 293-302. Press-mud 
was air-dried, filled into fireclay or iron tubes, and 
ignited in a furnace, the temperature of which waa 
800-900°C., heating being continued till the evolution 
of fumes had completely ceased ; the ignited mass after 
cooling was treat eii with HCl to remove mineral matter, 
washed with water, dried at 105°C., powdered and 
sieved. Sulphitation factory mud gave 15-18 per cent, 
of this carbon, and used 1*8 lb. of 33 per cent. HCl 
per lb. of carbon, its ash, however, remaining 28 per 
cent. Its pH was 6*7. A quantity of 14,000 tons could 
be produced in India from sulphitation press mud 
alone. “ Every sulphitation factory by setting up a 
.suitable auxiliary carbon unit can dispose of its pro.ss 
mud and simultaneously produce all the carbon re- 
quired in the factory for treating the juice or 
the syrup corresponding to its entire production 
capacity.” 


U.K. Fftteiit, 517,796. i Bureau of Agricultural Chemistry and Engineering, U.S. Department of Agriculture. 

8 Imperial Institute of Sugar Technology, Cawnpore. 
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Abstracts of the International Society of 
Sugar Cane Technologists* 


U^w tte ndieiue initiated by the International Society, a collection o! abstract! of papers (m agrienUnral 
and technical subjects is prepared monthly. A selection from these “Sugar Abstracts” has been made by 
ns from the material last issued, and is printed below. 


Cane Aobicultubb. 

fifurvey of Cane Agricaltore in Indies 1939. K. C. 

Sbivastava. Trade Journal, May 30, 

1940, Supplement, pp. 2-6. 

Much work is being done with new Coimbatore 
varieties, some of which have failed miserably while 
others do fairly well. A number of these new seedlings 
show an increasing tendency to high sucrose content 
in the winter and spring months. A promising early 
variety is Co 608 which in Madras has shown a very 
high sucrose content (16 per cent.) in January- 
December at the age of nine months and has yielded 
39 tons of cane to the acre ; it also stands in the 
field for a long time without much deterioration. 
In several districts Co 419 is proving superior to 
POJ 2878. 

From results obtained in various districts, a spacing 
of 3 ft. is recommended for a thin and 4 ft. for a thick 
variety ; in one case a two-foot spacing has given a 
better yield. Top dressings with nitrogen (N) not 
exceeding 160 lbs. per acre have been found econo- 
mical in Bombay-Deccan. In Pimjab, 40,000 two- 
budded setts have been found the optimum rate of 
planting. A new type of striped cane borer has 
appeared in Pehra Dun ; it attacks the cane at a 
height of two to four feet above the ground and 
bores downward. 

Comparative Study of CUmates suitable for Cane 
Culture. W. Knoche and V. Bobsacov. 
Estacion Experimental Agrieola, Tucumdn, 
Bulletin, 1940, No. 30 ; 19 pages. 

The authors liave devised a new system of classifi- 
cation of climates. The base of the system is a g;raph 
with monthly precipitations as abscissae and tempera- 
tures as ordinates. The average temperature and 
amount of precipitation in a given month thus deter- 
mine a point on the graph, and this point describes 
the “thermohydric” situation of that month. By 
connecting various points that have been fixed in 
this manner a line or curve is obtained which repre- 
sents the “climatogram” of the region. 

Horizontally, the diagram is divided into five 
zones, corresponding to (0) cold, (1) sub-temperate, 
(2) temperate, (3) warm, and ,(4) torrid. Each of 
these zones is divided into sub -zones ; thus, the warm 
zone (3) may be moderately warm (3') or quite warm 
(3^), The rainfall is sub-divided in an analogous 
manner; aisverydry; 6dry; c dry -humid ; d humid, 
and e very humid. In all, thwe are thus five thermal 
values and five humidity (precipitation) values. 


Including sub-divisions, this scheme allows 24 com- 
binations which are sufficient to characterize the 
various climates of the earth and to permit a direct 
comparison of the climates of widely separated 
localities. Thus, the climate of New Orleans is 
represented by (3'd, 4d, 3c) ; that of Colonia Popular, 
Tucum&n, by (3'd, 3'^d, 3c). The hydric character is 
the same in both localities, with the difference that 
spring in the Chaco region is quite warm (3*) while 
in New Orleans it is torrid (4d). The general charac- 
ters of the climates of various cane producing regions 
are tabulated as follows : — 


Rabaul (New Guinea) 

. 4c 

. 4c . . 

4d 

Mackay (Australia) 

. 36 . 

. 4e 

3'd 

Brisbane (Australia) 

. 36 . 

. 3V2 . . 

dc 

Honolulu (Hawaii) 

. 3'd . 

. Vd .. 

Vd 

New Orleans (U.S.) 

. 3'd . 

. 4d .. 

3c 

Miami (U.S.) 

. 3c . 

4c . . 

3c 

Hidalgo del Parral (Mexico) . 

. .3a . 

. 3c .. 

36 

Monterrey (Mexico) 

. 36 . 

. 46 .. 

36 

Vera Cruz (Mexico) 

. 3a . 

. 4d . . 

yd 

Habana (Cuba) 

. 36 . 

.4c .. 

3c 

Camaguey (Cuba) 

. 3c . 

. 4c . . 

3c 

Point Morant (Jamaica) 

. 3c . 

. 46 .. 

3c 

San Salvador (Salvador) . . . , 

. 36 . 

. 3^e . . 

yd 

Colon (Panama) 

4c 

.4c . . 

4d 

Chiclayo (Peru) 

. 3a . 

. 3a .. 

3a 

Cayenne (French Guiana) . . . . 

, 4e . 

. 4d .. 

4d 

Batavia (Java) 

4c . 

. rd 

4d 

Malaga (Spain) 

3c . 

. 3a . . 

36 

Argentina — 




Ledesma 

36 . 

. rd 

3c 

Ingenio Esperanza 

3a . 

. 3c . . 

36 

Ingenio San Martin 

36 . 

. 4d .. 

2d 

Tucumin 

36 ., 

. 3-'d . . 

3c 

Concepcion 

3c .. 

, rd 

3c 

Formosa 

3c 

4c 

3c 

San Fco. de Laishi 

3'd .. 

. 4c .. 

3c 

Colonia Popular 

Z'd .. 

, yd .. 

3c 

Colonia Benitez 

.3'd ., 

4c . . 

3c 


Factors affecting the Germination of Cane. H. F. 

Clements. Hawaiian Sugar Pkmiera' 
Record, 1940, 44, No. 2, pp, 117-146. 

Although the mechanics of planting cane are com* 
paratively simple, involving cutting the stem into 
short pieces, dropping these into a furrow, and 
covering them with earth, the operation is one which 
depends for success on other factors that are internal 
or external to the seed piece. 

One of the most influential of the external factors 
is temperature. This was proved by pknting one set 
of flats in direct sunlight* another in a weh*V«ttt Wed 
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gFoenhouae, and a third in the heavy shade of some 
trees. In one series the temperature of the soil in the 
flats in the open, exposed to direct sunlight, ranged 
from 75^F. upward to an average daily maximum of 
91'8^F., that in the greenhouse from 75°F. to an 
average daily maximum of 88°F., and that in the 
deep shade from 69° to 73-4°F. 

The highest temperature compares with very 
favourable fleld conditions, while the low temperature 
is about the average condition found in cloudy areas 
during the winter months. Results of the series of 
experiments above referred to are given in the 
accompanying table, the soil temperatures shown 
being average daily maxima in degrees Fah. 


Seed 

Soil 

tempera- 

Per cent. 

Average 

Emergence 

pieces. 

ture. 

Emergence. 

Time (days) 

Upper third . . . 

91-8 

93-3 

10-3 


88-0 

88-9 

12-7 


73-4 

60-6 

20-4 

Middle third . 

91-8 

744 

13-6 


88-0 

64-7 

13-8 


73-4 

31-8 

21-9 

Lower third . . . 

91-8 

77-7 

13-8 


88-0 

66-6 

14-2 


73-4 

46-2 

24-2 


It is clear from these data that soil temperatures 
exert a tremendous influence on the germination pro- 
cess. Germination at 'fO°F. or slightly above is roughly 
one half of what it is at the higher temperature, and 
the time of emeigence is nearly doubled. Meastue- 
ments of soil temperatures in Hawaiian cane fields 
show a range of 73*4 to 84’2°F. from December to 
J une. 

Under such conditions the late fall and early winter 
are marginal or sub-marginal for germination. How- 
ever, even in these seasons the upper inch of soil has 
a tendency to warm up intermittently, which empha- 
sizes the desirability of shallow planting in cool or 
cloudy seasons. 

The two external factors next in importance are soil 
aeration and soil moisture. The necessity of aeration 
was demonstrated by planting cane in a warm, moist 
but badly puddled soil ; not a bud emerged. In heavy 
soils it is advisable to barely cover the seed. In loose, 
warm soils the depth may be four inches, but deeper 
planting in such soils in cool seasons resulted in 25 per 
cent, germination and a 50 per cent, stand. The 
necessity of moisture is self-evident. 

The internal factors that influence germination of 
seetl cane are the age of the seed pieces, their length, 
position of buds, composition of seed piece, and 
presence or absence of leaf sheaths (trash). As to age 
of seed piece, it is well known that body pieces are less 
desirable for planting than top pieces ; the old buds 
will produce slower growing shoots and a lower germi- 
nation percentage, and are less successful under un- 
favourable temperature and aeration conditions. 

As to i^aoing the bud in the fuirow “up,” “down,” 
or “sidewaya” it was found that the “up” buds, being 
nearest the surface, came throui^ first ; the “down” 


buds require twice as much time, and the others are 
intermediate. As regards length of seed piece, the 
longer it is, the lower the germination percentage and 
the lower the average shoot vigour. To use pieces 
with more than three buds is to waste the extra buds. 
Nearly all the “down” buds are wasted. 

The presence of trash (leaf sheath) slows up emer- 
gence and reduces germination ; whether it will pay 
to remove the sheath depends on local conditions. 
As to composition of the planting material, soft and 
succulent pieces easily rot and siifPer damage. Hard 
material is slow in germination. 

It seems desirable to take young cane at six or 
seven months, “hardenecl” and treated with nitrogen 
fertilizer about two weeks before cutting and planting. 
Soaking in warm water (85 to 96°F.) for 24 or 48 hours 
gives substantially improved germination and vigour, 
e8]:)ecially if the water contains about one per cent, 
of calcium nitrate. 

Variety and Fertilizer Position in British Guiana. 

C. H. B. Williams. <SVgrar Bulletin, 1940, 
No. 9, pp. 65-62. 

There has been a rapid change-over from D 626 to 
Diamond 10 and POJ 2878, end a welcome drop in 
the mixed varieties, as shown below : — 


Variety. 

' 1934 

— Per cent, of 
1936 

Total Area — 
1938 

X940 

D 625 

62-5 

. . 44-6 . 

. 20'6 . . 

2-8 

Diamond 10 

16-8 

. . 29*4 . 

. 41-3 . . 

371 

POJ 2878 . . 

1-4 

. . 9-7 . 

. 31*7 . . 

57-6 

“Mixed” .... 

9-5 

. . 12-7 . 

40 . . 

0*6 


Diamond 10 seems to have reached a maximum and 
to be declining but POJ 2878 continues to spread. 
Commercial returns confirm the ex]>erimentally demon- 
strated superiority of POJ 2878. Small commercial 
tests with D 49/30, D 66/30 and Co 213 have given 
promising results. 

Imports of ammonium sulphate (11,720 tons) in 
1939 were a record and those of pulverized limestone 
(4796 tons) the second highest on record. Limestone 
has completely replaced slaked lime as a soil amend- 
ment. Imports of other fertilizers, mainly sui)erphos- 
phate and basic slag, only amounted to 2033 tons and 
the trend is downward. 

Overhead Irrigation at Waialua, HawaiL H. R. Shaw. 

Hawaii Farm and Home, 1940, 3, No. 7. pp. 

6 and 17. 

On an exjiorimental field of 106 acres permanent 
water supply lines were laid in the ground with hyd- 
rants at convenient intervals. When it became neces- 
sary to irrigate the field portable sections of pipe were 
connected to the hydrants and water was applied 
through sprinkler heads spaced 80 ft. apart in windy 
weather and 100 ft. during still air conditions (night). 
Pressure was supplied at 75 lbs. to create a flow of 
1300 g.p.m. 

Usually 30 sprinklers were operated at one time, 
and when that section had received sufficient water 
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the portable pipea were diHconnected and moved to 
another location. The operation was re})eated when 
necessary ; as the cane grew the pipes were supported 
on portable raisers so as to throw the water over the 
top of the cane. The system allows of irrigating 
300 acres or more by one man in one day. This system 
of movable pipe is regarded as more practicable and 
less 0 X 1)611 sive to install than the more familiar one 
of having fixed pijies leading to the hxed sprinklers. 
Various advantages of the system are indicated. 

Best Technology. 

Estimating Sugar Colorimetrically with Concentrated 
Sulphuric Acid. J. Peltzee. Chemiker 
Zeitiing, 1940, 64 , pp. 122-124. 

If a 0*005 to 0*02 per cent, solution of glucose, 
fructose, lactose or sucrose is mixed with twice its 
volume of concentrated sulphuric acid there is 
obtained a violet-red colour, which may be used in 
a colorimetric determination of these sugars. If only 
an equal instead of a double volume of concentrated 
sulphuric acid is used, only fructose and the fructose 
component of sucrose react to produce a fine honey- 
yellow colour ; glucose and lactose are not affected. 
This provides another means of detecting fructose 
and sucrose in the presence of the other sugars. 
The most suitable concentration is 0*6 to 6 mg. of 
fructose or sucrose in 10 c.c. of solution. 

Use of Hydrosulphite iu the Sugar Industry. K. Zebt. 

Liaty Cukrotmrnicke, 58 , No. 51-52, pp. 
318-320 ; Veut, Zuckerind., 1940, p. 657. 

As a reducing agent sotlium hydrosulphite has been 
used for a long time, and its action is much stronger 
and more effective than that of sulphur dioxide or 
its compounds. Its action consists in bleaching the 
juice and in a reducing action that prevents the 
juice from darkening ; its action depends on the 
formation of so-called leuco -compounds which are 
produced by reduction of the colouring matter. 
Experiments have sliown that hydrosulphite is not 
a complete substitute for active carbon, but- that 
when the two are used successively a very strong 
effect is obtained. 

It has lately been found that hydrosulphite is used 
with the most success for decolorizing syrup. It can 
also be used for bleaching the thick-juice in the last 
effect of the evaporation station, or as an addition 
in the thick-juice supply tank. An important point 
to observe is that the hydrosulphite should be added 
when the syrup or juice has a temperature that does 
not exceed 50 to 76°C. Its mixing with syrup or 
thick-juico sliould be very thorough. 

Apparatiis lor registering Optimal Alkalinity of the 
Last Carbonatation. V. Stanek and F. 
Pavlas. Liaty Cuhrovwr,, 58 , No. 49-60, pp. 
297—304 ; Deut. Zuckerind.f 1940, p. 600. 

It is well understood by beet sugar technologists 
that in order to obtain a thin juice of the best colour 
and lowest lime salt content it is necessary rigidly 


to maintain the optimal alkalinity during the second 
carbonatation. However, the optimal alkalinity has a 
habit of changing, because it is continually dependent 
on the character of the juice. The authors have 
therefore imdertaken the construction of an apparatus 
that would enable the operator to inform himself 
whether he is carbonatating properly. 

The apparatus and procedure are based on the 
following circumstances : When calcium chloride is 
added to titrated second carbons tated juice a 
precipitate is thrown down. When to this mixture 
there is added some ammonia, the amount of the 
precipitate is increased if the juice happens to 
contain any bicarbonate ; that is, the ammonia 
converts the bicarbonate of lime into carbonate and 
thus increases the amount of suspended lime carbonate 
thrown out by the calcium chloride. This increases 
the opacity of the liipiid, and the increase in opacity 
can be registered by a photo cell. 

Along this line a method and apparatus have been 
worked out, according to which the operator, at 
inteiYals of 10 minutes or less, measures a certain 
amount of the filtered juice and intimately mfices it 
with a certain amount of a standard calcium chloride 
solution. The mixture then flows into & cuvette 
whore the amount of the proci))itate is measured by 
means of a photo cell. Then the mixture is drawn 
through a rubber tube into a “second mixing vessel 
where a certain amount of ammonia is mixed in. 
From here the mix goes into a second cuvette where 
the amount of precipitate is again measured by the 
photo coll. If the juice has been properly carbonatated 
the two measurements will agree. If not, the carbonic 
acid gas valve is suitably readjusted. The ammonia 
used must naturally bo free from carbonate. To 
secure a finely dispersed precipitate, some gum arabic 
(2*6 per cent.) is mixed with the calcium chloride 
solution. The system has been thoroughly tested 
both in the laboratory and in the factory ; the 
results are described as good, and the method seems 
to be ready for industrial use. 

Ihilarace of Size of Beets on Factory Quality. N. 

SzENDB, R. Vadas and B. Exneb. Deut. 

Zuckerind.t 1940, 65 , p. 353. 

Normally, when the stand or density of planting 
is equivalent to 10 plants per sq. metre, the beets 
will weigh between 400 and 600 grms., depending on 
the fertility and moisture conditions of the soil ; 
but when the same variety is planted under similar 
growing conditions on different kinds of soil, the size 
may vary up to 2,000 grms. Similar variations are 
observed on the same field where the stand is 
irregular and shows large gaps. 

These variations in size are accompanied by 
variations in chemical composition and factory 
quality. From the factory standpoint the large beets 
are worth less than the medium and small ones, not 
on'y on account of their lower sugar content, but 
also on account of their generally hi^er content of 
harmful nitrogen and ash. 
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New Books and Bulletins. 


Canning Praotioe and Control. Osman Jones, F.I 0 , 
and T. W. Jones, B.Sc. (Chapman <& Hall, 
Ltd., London). Second Edition. 1941. 
Price : 32s. net. 

After the comparatively short intervals of three 
years, a second edition of this book has been 
demanded, developments in canning practice having 
been both rapid and varied. Very little of the first 
edition had to be modified, but considerable additions 
have had to be made, these being principally noticed 
in Chapters III, IV VI, VII, IX, XIII and XIV. 

Chapter III, headed “Camiing,” has been consider- 
ably extended. This was necessary to describe 
(Icvelopinonts in all branches of the subject from the 
manufacture of tin-plate right through to the con- 
sideration of hydiogen swells. Among notable 
advances may be mentioned the continuous strip 
mill, “high short” sterilization, fruit juice canning, 
and the continuous pressure cooker cooler. 

C^hapter IV, which is headed “Packing Foods in 
Class Containers,” is a completely new one, and is 
included because it deals with a practice which is 
now being undertaken by iiiany canneries at the 
jiresent time. Chapter V remains as originally written, 
as does also VIII. Chapters VI, VII and IX tieat 
of the examination of raw foodstuffs, the can or glass, 
and with the examination of canned foods. New 
analytical methods have boon added in these sections, 
while Chapter XIII has been expanded considerably 
by the addition of recent work on the thermophilic 
organisms. Chapter XIV includes an accomit of new 
work on the effc(*t of canning on nutritive value.s. 
Other chapters, as already indicated, remain substan- 
tially as in the first edition. Since the publication of 
tlic first edition in 1937, this book has become to b<‘ 
regarded as a most valuable contribution to the 
subject, being authoritative and remarkably com- 
plete. Additions to this new edition will further 
i*nhance its value. 


Chemical Computations and Errors. Thomas b. 
Crumplek, Ph.D., and John H, Yoe, Ph.D. 
(Chapman & Hall, Ltd., London). 1940, 
Price ; 18s. 

It is certain that every chemist should have at least 
ft working knowledge of mathematics. He should be 
ftble, not only to use formulae, and apply various 
methods of computation, but he sliould know how to 
interpret numerical results. In colleges and univer- 
sities insufficient attention appears generally to have 
been devoted to suitable courses of training in mathe- 
matics for students of pure and applied chemistry. 

This book by two American professors of chemistry, 
the first at Tulane, Louisiana, and the second at 
Virginia University, is intended to be used by chemi- 
cal undergraduates, either as a textbook for a course 


in computations and errors, or it may be used as a 
supplementary textbook in a regular chemical curri- 
culum course. And especially may it serve as a 
manual for home study to the many chemists who 
have not had the opportunity of receiving sufficient 
training in the topics presented. 

Chapter I deals with (joinputatioii methods (expo- 
nential numbers, logs and slide rule) ; II with the 
estimation of significant figures ; III, IV, V with 
solving of equations, interpolation and extrapolation. 
This forms the first third of the book, and is of an 
elementary character. The second third (Chapters VI, 
VII and VTII) discusses more advanced matters such 
as tho theory of measurements, the classification of 
errors and modern statistical methods. Tlio remain- 
der of the book (Chai)ters IX, X and XI) covers yet 
more advanced mathernat ;cal considerations, such as 
the theory of eiTors, the statistical interpretation of 
measurements and “curve fitting ” 

Throughout the text there is a good selection of 
material used for examples and exorcises, which forms 
a useful feature in a volume of this sort Chemists 
generally, not only those com^ected with the physical 
and biological sides of the subject, will find such a 
book as this a welcome guide. Its subject matter on 
the whole is very clearly presented, and it cen be 
well recommended to tliose chemists desiring to 
acquire an insight into the statistical interpretation 
of their measurements. 


Reports of the Progress of Applied Chemistry. 

Vol. XXV. (Society of Chemical Industry, 
London). Price 7s. 6d. to Members; 16s. 
to others. 

This year the Rojiort on “Sugars” is contributed 
by Dr. E. 15. Hughes, F.I.C., who with clearness 
suirunarizes the progress made in our industry during 
1940 in cane and beet sugar manufacture. “Soils 
and Fertilizers” is again written by G. V. Jacks, 
M.A., of the Imperial Bureau of Soil Science. 
“ General Plant ” is by M. B. Donald, M.Sc., 
M.I.Meeh.E. ; and the “Fermentation Industries” 
by Dr. Alan A. D. Comrie, F.I.C. These reports 
maintain the high standard of jirevious years. 


The Sugar Cane Farm. Harold Hoffsommer. 
Louisians Bulletin No. 320. (Louisiana 
State University; Agricultural Experiment 
Stations). 

Tliis study aims to describe from tho social point 
of view the labour and t-onancy arrangements on 
Louisiana sugar cane farms, and has been compiled 
in co-oj^eration with the tenure and labour relations 
section, Division of Programme Planning, Agricul- 
tural Adjustment Administration, U.S. Department 
of Agriculture. 
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Sugar^House Practice* 


Comlatioii between the Propertiee of Snlphitation 
Juioee and Syrnpe and the Cioloii? of the 
Sugars produced from Them. H. E. 

Everabd.! Archief Suikerind, Nederl.-Indie, 
1 , No. 13, pp. 309-317. 

For a number of years past the Experiment Station 
at Pasoeroean, Java, has had an arrangement with 
chemists and others employed in the sugar factories 
in that country to carry out volorUairs investigations 
“for the benefit of the industry,” and the present 
}mper describes the results of some chemical experi- 
ments conducted according to this scheme. 

Its theme is the reducing power of clarified juices 
and syrups in the sulphitation factory, and the 
significance of this in connexion with the colour of 
the white sugars produced. But by “reducing power” 
is meant the reducing power as determined with 
iodine, not with Fehling’s solution. Thip value, there- 
fore, has nothing to do with the content in reducing 
sugars. It concerns the rdle of the SO|. 

In preliminary experiments carried out on a semi- 
technical scale, the l>ehaviour of the SO 2 in juices and 
syrups was studied by determining their reducing 
power towards iodine before and after passing air into 
them. It was found that the effect of the air was to 
diminish the reducing power of the jwoduct towards 
iodine, the SO* being almost entirely eliminated 
as such. 

Colour extinction figures for the sugars obtained 
from heavily sulphited syrups indicated that a large 
excess of SOj may even exert a harmful infiuence on 
•the colour of the sugars. Some of this excess SO* niay 
undergo reduction to sulphuretted hydrogen, which 
may form dark-coloured sulphides with traces of iron 
and copper present, and thus adversely affect the 
whiteness of the sugars, imparting to them a greyisli 
hue. 

Later these investigations were extended to the 
factory, where the special points xmder examination 
were ; (1) whether, if reducing substances are expelled 
from sulphited juices and syrups in the evaporator 
and pans, they can be found again in the condensates ; 
and (2) whether there exists any coimexion between 
the amount of reducing substances thus expelled, and 
the colour extinction of the sugars obtained from 
these products. 

Samples of clarified juices and evaporator syrups 
were placed in a suitable flask, and bubbles of air 
drawn through them for a period of about 15 min., a 
“juice-catcher” flask being interposed to trap any 
entrainment likely to be carried over. After deter- 
mining the pHf the reducing power of the sample 
towards N 1 10 iodine was determined before and after 
such air treatment. 

Workixig in this way, the reducing power of juices 
was found to be : (a) before air treatment, from 192 


to 512 mgrms. of SOg per litre ; and (6) after treat- 
ment, from 160 to 448 mgrms. Corresponding figures 
for the syrups were ; (a) from 1152 to 2432 mgrms., 
and (b) from 1024 to 2272 mgrms. Generally the pH 
remained the same after the air treatment. 

Figiues were thus obtained leading to the conclu- 
sion that the amount of reducing substances expelled 
during evaporation can be found again almost entirely 
in the condensates, the fall-water of the central con- 
denser, and the boiler-feed water. Lastly a graph 
was presented to show that a higher reducing power 
of the condensates is directly related to an inferior 
colour, i.e., a high extinction, of the white sugars 
produced. 


Drying and Hardening of Soft Sugar. K. Dottwbs 
Dekrbb. Archief Suikerind. NederL-Indie, 
1, No. 17, pp. 455-458. 

If water be evaporated from the layer of syrup 
surrounding the raw sugar crystal, the sucrose present 
in this syrup passes into the state of supersaturation, 
and sucrose will crystallize out ; it does not all deposit 
on the existing crystal, but forms new fine crystals, 
which cause the grains to cement together. This 
effect may be heightened by the viscosity of the 
syrup, though this is not so always. It is clear that 
the more sucrose crystallizing out (depending on the 
evaporation taking place and on the amount of syrup 
present), the greater the hardening. 

Conditions controlling the hardening of raw sugars 
have previously been studied by the author,* when it 
was shown that the relative vapour tension of the 
sugar is closely correlated with the safety factor, the 
drying of the sugar taking place only when the 
relative vapour tension of the sugar is greater than 
those of the surrounding air. But in order to go more 
closely into the mattei’, the effect of tlie amount of 
syrup, and of the invert sugar present in this syrup, 
was studied. 

This was done by baking a number of small cakes 
of sugars of varying syrup content, and of different 
invert -to -moisture ratios. Crystals of pure sugar were 
mixed with an invert-containing syrup of known 
composition, so as to provide six raw sugars of the 
following percentage proportions of invert sugar and 
moisture: (1) 2-0, 2*0; (2) 2-0, 1-0; (3) 4*0, 4-0; 
(4) 4*0, 2*0 ; (6) 6’0, 6*0 ; and 6*0, 3*0 per cent. These 
sugars were moulded into small cakes by placing them 
in a round tin shape, 100 mm. diam. and 15 mm. 
deep, and moderately pressing them down. Next, 
the cakes were exposed to atmospheres of four 
different humidities (in desiccators containing sul- 
phuric acid of 41*6, 37*4, 32*0 and 26*2 per cent. 
H 2 S 04 concentration). Then, always proceeding 
the same way in each of the tests, and at the same 
temperature, the weight necessary to break each cake 
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1 Of the njombaag #.t, Java, 



StJOAR.HOUSfi PRACTICE 


No. ot sugar. i.od 
invert to moisture 



— — -■-Belatlve 

62-2 per cent. 

Humidity. — 

81*6 per cent. 

ratio. 

54 per cent. 

74*2 per cent. 

Sugar No. 1 

>5000 grms. 

2227 grms. 

558 grms. 

262 grms. 

2*0, 2*0 

On breaking up by 
hand, feels loose and 
very dry. 

On breaking up by 
hand, feels loose and 
very drj’’. 

Feels rather stickier 
than previous test, 
and somewhat soft. 

Feels soft and 
kneadable, no longer 
original shape. 

Sugar No. 2 

936 grms. 

438 grms. 

321 grms. 

308 grms. 

2*0, 1*0 

On breaking up by 
hand, appears to be 
quite soft. 

Foels very soft 

almost as original 
sugar, somewhat 
drier. 

Aln^dy soft, had not 
}iroperly hardened. 

This sugar was quite 
soft. 

Sugar No. 3 

Very much more than 

>5000 grms. 

1061 grms. 

397 grms. 

4*0, 4*0 

5000 grms. 

b]ntirely hardened. 
Cannot be broken up 
by hand, dry. 

Somewhat less hard 
than the previous 
test. 

Though hardened 

can be broken up 
fine, then softer than 
previous test. 

Had not hardened, 
soft and moist. 

Sugar No. 4 

1766 grms. 

686 grms. 

262 grms. 

233 grms. 

4*0, 2*0 

Slightly hardened, 
easily crushed. 

Hardly hardened. 

No hardening, as 
original sugar. 

As in the previous 
test. 

Sugar No. 6 

>5000 grms. 

>2400 grms. <5000 grms 1100 grms. 

400 grms. 

6*0, 6*0 

Top stone was hard, 
underneath was soft 
and moist. 

Much the same as 
before. 

A little hardened on 
the surface, else- 
where moist and soft. 

Not at all hardened, 
very soft. 

Sugar No. 6 

>5000 grms. 

833 grms. 

400 grms. 

302 grms. 

6 0. 3*0 

Hardened throughout, 
yet easily crushed by 
hand. 

Slightly hardened, 
somewhat dry and 
soft. 

Not at all hardened. 

Not at all hardened, 
had become moist. 


was determined, the results being summarized in the 
accompanying table. 

Conclusions to be drawn from these tests are that 
tlio sugars having the invert-to-moisture ratio of 2 : 1 
liad hardened considerably less than those with the 
ratio 1:1; that the higher invert contents were 
correlated with greater hardening, the invert-to- 
irioisture ratio being the same ; and that with a ratio 
of 2:1 exposure of the sugar to an atmosphere of 
02 pel cent, relative humidity had not resulted in any 
considerable hardening. From these tests it would 
<ij)poar that in practice one sliould take care that the 
ratio of moisture : invert is kep below 0*6. 


Splitting of Brass Evaporator Tabes. J. F. Bootstba.i 
Archief Suikerind. Ncderl.’Indiey 1, No. 2, 
pp. 35-38. 

In one of 'the Java sugar factories a considerable 
number of the brass evaporator tubes were found to 
have split, mostly a few cma. above the bottom tube- 
plate. These cracks had occurred mostly crosswise, 
though a few were in a lengthwise direction. Neither 
< ho origin nor the age of the tubes was known, though 
the latter must have been at least five years. It 
should also be mentioned tliat the factory applied the 
Miilphitation method of juice purification. 

Analysis of the tubes (carried out at the Experi- 
ment Station) gave : copper, 70*59 ; tin, 1*21 ; lead, 
0*03 ; iron, absent ; and zinc, 28*17 per cent. Sections 
f>f the tubes (1 X 3cms.) were out, polished and 
etched (with a drop of solution containing HCl per 
500 c.c. of water), when it was noticed that the 


reaction was very slow, taking quite 20 min. (instead 
of 2 to 10 min., as normally) before a distinct pattern 
could be seen. This pointed to hard material, and 
besides this the irregular size of the crystals was 
striking. 

A further examination of the defective tubes was 
carried out according to the specifications of the 
American Society for Testing Materials, the results 
of the elongation test being of the following order : — 

per cent. 


Part fitting inside the bottom tubo-plate .... >20 

26 mm. above tlio bottom tube-plate 5 

100 mm. ,, „ 10 

240 mm. ,, ,, ,. 10 

240 mm. below the top tube-plate 12 

100 mm. ,, ,, ,, >20 

Part fitting inside the top tube-plate >20 


It follows from these figures that, while the extre- 
mities of the tubes sliowed a sufficient elongation 
(20 per cent, being the standard), the middle parts 
were inadequate in this respect. It appeared also 
from the tests made with sound tubes that they had 
lost their elongation in that part most subject to 
siilitting, namely a little above the bottom tube-plate. 

Tests were made to determine the hardness of the 
metal, which was found to average B-86 Rockwell in 
the middle of the tubes and B-36 at the ends. This 
pointed to the ends having been annealed. According 
to the report of the firm imdertaking these hardness 
tests (corroborating results were obtained at the 
Proef station) the breaks were intercrystalline, and 
were probably caused b y corrosion.* 

see 1089, p. 118; 

; and 1088, p. 86. 


^ 90or d» Jaco-ftiilwIndtMfri*, Patomtm, > For a previous case of intercrystalUne sidltttng 

and for othor literature on the subject of defects of brass evaporator tubes see 1920, p. 612 ; 1082, p. 161 
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It wa, concluded from the general circumstances of 
the case that corrosion of the metal had taken place, 
concentrated mostly on the part of the tubes just 
above the bottom tube-plate. Possibly contact with 
iron mst may have assisted this action. Undoubtedly 
the metal had originally been too hard, and probably 
in most cases the ends had been heaU^l at the factory 
to make them softer. 

In or<lor to guard against such occurrences in the 
future, the factory was advised when ordering to 
specify brass tubes containing 70 per cent, of copper 
and 30 per cent, of zim;, capable throughout their 
length of giving an elongation of 20 per cent., and at 
the same time showing an even crystalline structure 
with an average size of crystal of 0*035 mm. Metallic 
impurities, as load and iron, should not exceed more 
than 0*076 and 0*06 jier cent respectively. These in 
fact are the requirements recommended by the 
A.8.T.M. for condenser tubes, which have been found 
by expeiien(*e also to suffice for evaporator tubes. 

Cane Washer Effluent. Allan R. Duvall. Reports 
of tlie^ Hawaiian Sugar Technologists ^ Zrd Meeting, 
pp. 103-106.- -In Ha\^ii the use of washing plants 
for dealing with grab-haiwested cane is now estab- 
lished, and attention is being turned to a related 
problem, namely the handling of the cane washer 
effluent. It contains : trash (leaves and tops, weeds, 
etc.) ; rocks (of all sizes) ; sand and soil particles 
(including colloidal clays). In order to deal with such 
material, it will be necessary to borrow the methods 
ahd machines which have been foimd practicable in 
some other industries, c.g., metallurgy and sewage 
disposal. A variety of units can be used for removing 
the large trash pieces, the bar sceen being typical of 
these, while removal oi fine fioating trash lends itself 
to fine screening. Sands settle out very cpiickly, 
and could effectively be handled by the “Hydi’o- 
separator” of the metallurgical industry, or by the 
“Detritor” of sewage practice. The former apparatus 
is fuiidainen tally an undersized single compartment 
Dorr Thickener, and the latter a shallow square tank 
with grit collecting mechanism. 

pH of Imbibition Water, and some of its Effects. 

J. R. Mayo, Jr. Proc. \Zth Gonf. Assoc, Sugar Tech, 
Cuba, pp. 226-226, — Water as used for imbibition 
is mainly the product of repeated evaporation and 
condensation of the water content of the juice, and 
as the result of the decomposition of entrained sugar, 
one would expect it generally to have a pH lower 
than 7. However, the pH of such condensate water 
has been found to be as high as 8 to 9, and some- 
times even more, due doubtless to the accumulated 
ammonia content of the vapours. It is therefore not 
possible always to attribute the abnormal wear of 
intermediate carrier chains and the like to contact 
with acid juice. It is much more likely that an 
increased abrasion in the later mills of the tandem 


might be caused in many instances by drier particles 
of fibre, dirt and grit. Similarly, one should consider 
the neutralizing effect of an imbibition water of high 
pH in connexion with studies of the aseptic condition 
of the milling train. 


Filter-Media. F. J. van Antwbbpen. Ind. dh Eng, 
Chem., 1940. 32, pp. 1580-1584. — Those discussed 
are : “Vinyon” fabric, a vinyl rosin yarn, i.e., a 
thermo -plastic material, which softens when used 
with solutions hotter than 160®F. (65°C.), but posses- 
sing some qualities of durability and resistance 
making it superior to cotton cloth. “Multipore,” a 
latex product containing filter holes of microscopic 
size nmning straight through the rubber sheet ; and 
rnicroporous rubbei*, a sheet of spongy texture made 
up of interconnecting pores of microscopic size. 
“Multipore” has been used successfully for syrup 
filtration, and rnicroporous rubber is also said to have 
been applied in the sugar industry. Wire cloth is 
also discussed. 

Application of the Lost Juice Factor to Mill Control 
in Cuba. H.D.Lanibb. Proc, Conf, Assoc, Cane 
Sugar Tech, Cuba, pp. 191-193. — An ejxample is given 
of the factor, undiluted juice lost in bagasse per cent, 
fibre in cane, assuming that two mills operating in 
different zones are both obtaining 95*71 sucrose 
extraction with a cane containing 14*0 per cent, 
sucrose, the fibre at one mill (No. 1) being 10 per 
cent., and at the other (No. 2) 14*0 per cent, pertinent 


data being as follows ; — 

MiU Mill 

No. 1. No. 2. 

iSucroso in Cano 14*00 . . 14*00 

Fibre in Cane 10*00 . . 14*00 

Sucrose Extraction 96*71 .. 96*71 

Sucrose extracted, per <!ent. cane .... 13*40 . . 13*40 

Sucrose lost in bagasse, per cent, cane 0*60 . . 0*60 

Bagasse, per cent, cane 20*00 . . 28*00 

Sucrose in bagasse 3*00 . . 2*16 

Factor ; Lost juice, per cent, fibre .... 40*66 . . 29*94 


Normal juice composition was the same in both 
cases, i.e., Brix, 19*97 ; sucrose, 16*68 ; and purity 
83*03 ; but the residual juice for No. 1 mill would be 
Brix, 3*97 ; sucrose, 2*94 ; and purity, 74*00; and for 
No. 2 Mill, Brix, 3*24 ; sucrose, 2‘33 ; and purity, 72*00. 
Volume of fibre passing through Mill No. 2 was 4 
arrobas more per lOOarrobas of cane ground than for 
Mill No. 1, so it can be seen that the sucrose in the 
bagasse must be lower to obtain the same percentage 
of sucrose lost per cent, cane, shown as 0*60. While 
the sucrose extraction does not show it, it is very 
obvious Mill No. 2 did considerably better work than 
No. 1, this being clearly and definitely shown by the 
factor lost juice per cent, fibre. 


“ Bitumol.” — product under this name is beiiig 
offered in Queensland as a road-making material. Xt 
contains molasses as a component, and is prepared by the 
Molasses Pioduots Pty., Ltd., of Babinda. 
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Stock Exchange Quotations of Sugar Company Shares. 


LONDON. 


Company 

Anglo-Ceylon & General Estates Co. (Ord. Stock) . . 

Antigua Sugar Factory Ltd. (£1 Shares) 

Booker Bros., McConnell & Co. Ltd. (£1 Shares). . . . 

Caroni Ltd. (2/0 Ord. Shares) 

(6% Cum. Pref. £1 Shares) 

Gledhow-Chaka*s Kraal Sugar Co. Ltd. (£l Shares). . 

Hulett, Sir J. L. Sc Sons Ltd. (£1 Shares) 

Inoomati Estates Ltd. (£1 Shares) 

Leach’s Argentine Estates Ltd. (10/0 units of Stock) 

Reynolds Bros. Ltd. (£1 Shares) 

St. Kitts (London) Sugar Factory Ltd. (£1 Shares) . . 

Ste. Madeleine Sugar Co. Ltd. (Ordinary Stock) 

Sena Sugar Estates Ltd. (10/0 Shares) 

Tate & Lyle Ltd. (£1 Shares) 

Trinidad Sugar Estates Ltd. (Ord 6/0 units of Stock) 
United Molasses Co. Ltd. (6/8d. units of Stock) 


Quotation 

Quotation 



June 2oth 

May 20th 

1941 Dealings 

1941 

1041. 

Highest. 

Lowest. 

24/0 — 26/0 . . 

24/0 — 26/6 

.. 26/3 

— 24/3 

i - * 

»- * 

.. 11/3 

— 8/9 

21-2* 

2* — 2* 

62/6 

— 47/6 

1/0 — 1/6 

1/0 - 

- 1/6 

l/2i 

- 1/0 

21/9 - 

- 22/9 . . 

21/9 — 22/9 

. . 22/6 

— 20/3 


^ft 1ft 

. . 24/6 

— 22/0 

26/:{ -- 26/3 . . 

24/3 - 

- 26/3 

. . 26/0 

- 22/li 

■ft A 

ft “■ ft 

— 


6/0 — 6/0 

6/9 - 

- 6/3 

6/6 

— 6/0 

34/6 — 36/6 . . 

35/0 — 37/0 

38/0 

— 32/7* 

H - IJ 

H - li 

. . 35/0 

— 34/3 

13/0—14/0 .. 

13/0 — 14/0 

14/3 

— 11/9 

3/0 - 

-4/9 

4/9 — 6/9 

6/li 

- 4/lOJ 

2* - 2W .. 

49/9 - 

- 60/9 

.. 61/6 

— 46/0 

5/3 - 

- 6/3 

6/0 - 

- 6/0 

. . 5/7i 

— 6/0 

24/4* — 24/10* . . 

23/7* - 24/1* 

. . 25/H 

21/9 


XEW YORK (Common SHABB8).t 


.Vamb of Stock. 

Par Value. 

Closing Price 
May 31st. 1941. 

Highest 
for the Year 

Lowest 
for the Year 

American Crystal Sugar Co 


14* .. 

14* 

9* 

American Sugar Refining Co 

SlOO 

15 

19 

13 

Central Aguirre Associates 


16* 

22f 

16* 

Cuban American Sugar Co 

$10 

4* .. 

6* 

3* 

Great Western Sugar Co 


23* .. 

26f 

19* 

South Puerto Rico Sugar Co 


16* . . 

21 

16* 


t Quotations are in American dollars and tractions thereof. 


United States, All Ports. 

{Willett <b Gray) 



1941 

Long Tons 

1940 

Long Tons. 

1939 

Long Tons. 

Total Receipts, January 1st to May 10th . . . 


1,424,968 

1,524.677 

Meltings by Refiners ,, ,, 

1,659,803 

1,357,776 

1,444,471 

Importers* Stock, May 10th 


78,472 

28,855 

Refiners* Stock „ „ 

389,223 

425,289 

261,233 

Total Stock „ „ 

507,362 

603,761 

280,088 


1940 

1939 

19S8 

Total Consumption for twelve months 


5,648,513 

5,604,051 


Cuba. 




{WillUt ds Gray) 




1941 

1940 

1939 


Spanish Tons. 

Spanish Tons 

Spanish Tons 

Carry-over from previous crops 


688,293 

729.172 

Less Sugar for Conversion to Molasses 


— .... 

— — 


1,113,444 

688,293 

729,172 

Production to May 10th 


2,746,000 

2,690,000 


3,603,444 

3,333,293 

3,419,172 

Exports sinoe January Ist 


917,716 

943,368 

Stook (enUra Idand) May 10th 


2,415,678 

2,475,804 

Oemlrala 

grinding^ 7, againat 4 tn 1940. 
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Mauritius Sugar Crop in 1939* 


The Report of the Department of Agriculture of 
Mauritius for the year 1939 states that weather con- 
ditions during that year were greatly disturbed. The 
growing season began with a drought which lasted 
till the middle of February; good rains were then 
received but the efiects were offset by the occurrence 
of a cyclone in March which inflicted pronounced 
damage on the standing crop. 

Tlie amount of cane reaped was approximately 
2,100»000 metric tons or 22 per cent, decrease on the 
previous crop. The average sucrose content was only 
12*71, as against 13*87 in 1938, and the average 
extraction 10*8 of sugar per cent, cane, as against 
11*95 in 1938. The amount of sugar produced was 
229,460 tons, a drop of 29 per cent, as compared with 
1938. Of this 86*5 per cent, was raw sugar, 14*3 per 
cent, granulated whites and 0*2 per cent, low sugars. 

At the beginning of 1939 the area under sugar cmie 
was estimated at 146,381 acres, of which 103,051 
acres were estate cultivation and 43,330 acres con- 
sisted almost entirely of lands owned and worked by 
Indiati small proprietors. The total area cultivated 
by Indians was 55,823 acres or 38 per cent, of the 
total island cultivatioi\. 

In 1939 market conditions were better than during 
the previous year, the average selling price approxi- 
mating to Rs. 6*80 per 60 kilos. Exports for the year 
ending July 31st, 1939, amounted to 308,909 metric 
tons, of which 2,341 tons went to Hong Kong and 
the rest to Great Britain. Local sugar consumption 
for the same year was 12,197 metric tons. 


Caterpillar Tractews. 


Three new types have recently been added to the 
products of the Caterpillar Tractor Co., of Peoria, 
Illinois ; ** D6,** of 55 h.p. at drawbar, built in two 
gauges — ^74 in. and 60 in. ; “ D7,” of 80 h.p. at drawbar, 
gauge of track 74 in. ; and “ D8,** 113 h.p. at drawbar, 
with a track gauge of 78 in.. To mention D6, which 
weighs 8 tons, it has hydraulic pressure steering, so is 
easy to handle, and is fitted with nine practical working 
sfieedB, of which five are forward, giving a range from 
1*4 to 6*8 miles per hour. The engine which is com- 
pletely sealed against dust and dirt is 6-cylinder, 
water-cooled. 

Details of these new types can be gleaned from a 
“ Condensed Catalog, 1941 *’ issued by the firm, which 
lists more than 60 products manufactured by them. 
As usual with this Company’s booklets, it is illustrated 
in very high-class style. 

The Caterpillar Tractor Comi>any recently made 
Fome Fearch into the history of the earliest-built 
** Caterpillar ” Diesel Tractors and found that of the 
first 25 manufactured, 24 are still operating, either as 
tractors or as power imits. Amongst them we note was 
No. 22 which was supplied to the Central Aguirre Sugar 
Co., of Puerto Rico, in 1932. This is reports as still 
in first-class condition after 12,112 hours heavy duty 
work in the cane plantations. No. 3 went to the Oahu 
Sugar Co. in T.H., where it has done to date 18,000 
hours of tough sugar plantation jobs. Of the rest, a 
fleet of ten were bought by a Belgian contractor in 
1932 to help to make the Albert Canal. 


Brevities. 


The Australian 1941 Sugar Crop, — The Queensland 
Government is anxious that a peak sugar cr<^ of 737,000 
tons should be obtained this year, but there is some un- 
<*ertainty with regard to the export outlook and whatever 
shipping is availemle is likely to be very much spread over 
the months of the year. For this reason millers were urged 
to make a start before May was out, so that opportunities 
for shipment of export sugar could be taken advantage of in 
early June. But in any case a considerable amoimt of 
sugar storage is expected to be inevitable. 


World Sugar Production, 1940-4 1. — Lambom of 
New York lately gave the estimate of the world’s sugar 
production during the current crop year, ending August 
Slst, 1941, as 30,237,000 long tons, raw sugar value, as 
compared with 30,974,000 tons in 1939-40, a decrease of 
approximately 2*4 per cent. The 1939-40 crop was the 
largest on ret‘.ord. World sugar consumption for the 1940- 
41 year they forecast at 29,296,000 tons (as compared with 

29.819.000 tons in 1939-40), a which if established 
will show the smallest consumption in the past five years. 
The decrease is due to sugar rationing in practically every 
European country. Excluding Russia, Etirope’s decrease 
in consumption since the war broke out nearly two years 
ago is estimated by these statisticians as 1,600,000 t<ms. 
World sugar stocks at September 1st, 1940, amotmted to 

11.424.000 tons, raw sugar value, while on September 1st 
next estimates are that it will a^roximate to 12,366,000 
tons or an all-time high record. Time previous biggest was 
in 1931 with 12,862,000 tons. 


Dr. Wm. L. Owen. — ^This consulting bacteriologist has 
been retained by West Indies Chemicals, Ltd., of Kingston, 
Jamaica, to supervise their manufacture of materials as 
acetic acid and acetone from surplus molasses for munitions 
manufchcture in the U.K. His address is P.O. Box 1345, 
Baton Rouge, La., U.S.A. 


South African Crop, 1941. — ^Tlie crop outlook in 
Natal this year is reported to be again unsatisfactory, 
because of deficient summer rains. Until the middle of 
March they had a record dry summer, but in the following 
weeks over 6 in. of rain was experienced which removed 
the immediate danger of drought. At the same time these 
rains probably came too late to improve very much the 
growth of the crop. Many factories began grinding early 
in May. In view of these circumstances, a probable reduc- 
tion of 10 per cent, in the tonnage of cane reaped this 
crop is anticipated. 


Mauritius Sugar Crops. — ^According to the statistician 
of the Mauritius Department of Agriculture the final figure 
for the 1940 riigar crop in that island were 316,250 metrie 
tons, as compam with 229,460 tons in 1939, 321,310 tons 
in 1938, 318,820 tons in 1937, 300,340 tons in 1936 and 
280.500 tons in 1935. In 1940 2,762,050 metric tons 
cane was ground, the average extraction beisig 11*45* 
Of this cans, 54| per cent, oelcmged to the faeteries, 
about 27 per cent, to Indian planters and 18 per cent, to 
ncMU-IndiaoB. Of thei grades of sugar prcslaosd> 87*11 
sent, consisted of raws, 12*2 per cent, of vesous, aod 0*8 jper 
cent, of low sugars. 
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Notes and Comments. 


The Attack on Russia. 

Those who were disinclined to believe that Ger- 
inauy’s surprise attack on Russia would prove just 
another walk-over for the hitherto invincible Nazi 
land forces have been justified in the event, and the 
critics have been taken by surprise at the strength 
duvelopod by the Russian resistance. After four weeks 
of Blitzkrieg tactics, on a vast line stretching from 
the Arctic to the Black Sea, the Germans have failed 
as yot to destroy the Russian armies and seize the 
U'ading cities and the centres of industry. Their 
over-oiitimistic calculations of a campaign lastmg a 
few weeks and yielding them, in the XJki'aine, not 
only great agricultiual wealth but also considerable 
industrial plant and raw materia], have been largely 
milhfiod by the discovery that the large Russian 
army is better mechanized and its air force more 
u])-to-date than had been supposed. True, the Ger- 
mans have made definite headway at most of their 
blicarheads, and the Russians have been all along on 
tlic defensive, slowly retreating into their vast coun- 
1 r y ; but at the time of writing the best informed 
oi)iiiion in England seems convinced that the Russian 
tiont is still solid in most parts, and no vital break- 
i 1 H ough seems imminent. At the same time the princi- 
pal spearhead of Nazi attack which is aimed at Moscow 
must be causing the Russians considerable €Uixiety, 
and it is too early to even hazard how far it will 
reach and whether it can be halted short of Moscow. 

The German attack on Russia had all the elements 
of surprise in it, as the Russian intelligence from all 
accounts was not expecting the invasion, if any, for 
home months yet. Consequently, Russia was not fully 
mobilized and may only now be developing her full 
strength. But the German attack, benefitting by 
that surprise, gained tactical advantages at the start 
which enabled the invading armies fairly quickly to 
overrun territory occupied by the Russians to the 
West of the real Russian borders. Thereafter, the rate 
of invasion decreased as Russian resistance stiffened, 
«o the actual amount of Soviet territory overrun to 
^ate is probably no measure of the actual German 


hopes. The Russian command has shown so far a 
degree of strategy and tactics which suggests that 
the German technique of attack has been much 
better anticipated by the Soviets than it was by the 
French last year. There is no Stalin Line to break 
through ; the defence is clearly one of great depth 
and mobility, and so far has been supported by ample 
mechanized equipment and by an Air force which is 
proving much more efficient than many technical 
observers had deemed. So equipped, the Russians 
have been able to launch many effective counter- 
attacks which have taken heavy toll of the German 
armies, though doubtless at a heavy cost to the 
Russians too. But the Soviet forces score in the 
matter of mere numbers and are defending their own 
country with a seeming unanimity, unleavened by 
any quislings in their midst. The extent of their 
mechanized equipment and of their air force seems 
to be their own secret and how far it will prove equal 
in endurance can only be seen in the event. What 
seems clear, so far, is that the Gormans are fighting 
in terrain which lends itself to the tactics of guerrilla 
warfare, so the Panzer technique of rushing armoured 
elements far ahead of the following infantry has not 
had the success shown in France last year, since 
Russian forces of varying size have cut in from 
natural cover and either deprived the mechanical 
vanguards of their supplies or held up tlie following 
infantry. Anyhow, a desperate battle has been, and 
is being, fought over hundreds of miles and the drain 
on German fighting power must be very considerable ; 
and if continued long must seriously affect the Ger- 
man calculations, to put it no worse. The Nazi forces 
have still to conquer, if they can, the Ukraine, and 
the Caspian oil wells are yet a long way off. Mean- 
while, the Russians have done what it was apparently 
not politic for the British to do when the latter 
occupied Greek aerodromes, viz., bomb the Rumanian 
oil wells and refineries, so the oil problem for the 
Germans is at least temporarily worsened, in view of 
the heavy consumption which their mechanized 
atteek on a vast country like Russia must entail* 
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Tbe Britidi decision to support Russia as another 
victim of German aggressiveness — irrespective of all 
considerations of the varying standpoints of democ- 
racy and communism — has met with world-wide 
approval to a degree that was probably not antici- 
pated by the Nazis who must have hoped to weaken 
American resolution by ideological propaganda. The 
British response to date has been to intensify the air 
attacks on Western Germany at night and to invade 
by air in daylight German-occupied Franco almost 
daily» bombing those factories which are obviously 
turning out material for German use. Incidentally, 
a well-known engineering works at Lille has been a 
repeated target in this process. Unfortunately, the 
nights are too short as yet to enable the night bombers 
to range further afield than the industrial districts 
abutting on the Rhine, but in another month or six 
weeks that drawback should materially lessen and 
widespread destruction by bomb and incendiary is 
almost certain to be the lot of the other German 
industrial centres. Another marked featiue of oiu* 
air force operations has been the success met with in 
bombing German shipping creeping down the Dutch 
and Belgian coasts to France. These vessels are 
seemingly bent orC relieving the damaged or con- 
gested railways and roads leading to France and the 
losses suffered by Gorman transport have been, in 
this way, so considerable of late that if continued 
long on a similar scale they will raise urgent shipping 
problems for the Germans themselves, who unlike 
their enemies cannot draw on American shipping 
sources for replenishment. It must also seriously 
affect the problem of transport for the projected 
invasion of England, probably planned for the early 
Autumn after Russia had been quickly rendered 
hora de combat. 

Other Aspeots of the War. 

German pre-occupation with Russia has given 
England several months of relaxation from major 
bombing raids. But Mr. Churchill has warned the 
country that it is only a lull and that heavy night 
raids may be experienced again when the days get 
shorter. This is only to bo expected, but the degree 
of severity must depend on the extent of the Luft- 
waffe losses in Russia, though this is not a factor 
which holds out at present much hope of tipping the 
balance in our favour. It is to be noted, however, 
that accounts (from Russian sources) of the first air 
raids on Moscow suggest that the Russians have 
developed a good technique for defeating bombing 
attacks and may take considerable toll of the 
machines. 

The conquest of Syria was not completed without 
a regrettable loss of men on both sides — ^men who 
18 months ago were assumedly firm allies ; but 
Germany’s pre-occupation with Russia was our 
oppotrtunity and we now hold firmly the Mediter- 
ranean littoral right up to the Turkish border, so 
have blocked an important lane through which the 


Germans might have attempted to invade Asia and 
through it Egypt. Turkey is rendered less isolated 
and can be better succoured in case of attack. 
Turkey’s persistent clinging to neutrality is so 
obviously dictated by a realization of her mechanical 
inability to withstand the German fighting technique 
that no other course seems possible. A factor which 
has accentuated the defeat of one small country 
after another at German hands has undoubtedly 
been the inability, during the last five years, of these 
countries to secure from foreign manufacturing 
centres the necessary war material to put up an 
adequate defence. Those centres have usually been 
too busy sui>plying the needs of their own countries. 
And most of the minor European States have been 
accustomed to look to Germany and Czechoslovakia 
for their military eqiupment. This, based on metric 
measurement, is not quickly replaced by somces 
accustomed to work by the inch. 

With the Syrian campaign over, it may be assumed 
that the British command in the Middle East is now 
free to plan if needs be a fresh drive against the 
Italo-German position in Cyrenaica. So far the Ger- 
mans have remained dug in around Solium but it 
does not appear that they have recent^ly received 
any further reinforcements ; in fact rumour has it 
that they have had to deplete their Africem personnel 
to go to the aid of the attack on Russia. With more 
suitable campaigning weather near at hand, the 
chances are that this quarter will not remain quiescent 
much longer, since the German front line is too near 
Egypt to be ignored, other things equal. 

The Battle of the Atlantic remains largely un- 
reported, in the interests of naval policy, but now 
and then we are given a hint that things are improv- 
ing and that U-boat losses are not inappreciable. 
But the last total published of shipping losses, 
though an improvement, suggests that we have still 
much leeway to make up before we can claim to have 
overcome the German coimter-blockade. Another 
important stage in American co-operation has been 
announced in the news that U.S.A. military forces 
are occupying Iceland and relieving our troops there 
of the strain of keeping the Germans out. It is 
assumed that America having gone so far across the 
Atlantic will bo bound to protect that portion of the 
sea route in her own interests, and the day is 
envisaged when the British Navy may be left with 
only the last 800 miles between Iceland and Great 
Britain to patrol. But the actual plans are neces- 
sarily not public and it is probably the case that the 
U.S. Government is still feeling its way in the matter 
of this naval co-operation and needs time to get 
public support for all it would like to do. This would 
be only in keeping with President Roosevelt’s con- 
sidered policy of winning step by step the support 
of the vast majority of his oountr3rmen to measures 
wliioh there is still appreciable reluctance to 
implement. 
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The Coming B.W.L Sugar Crop. 

The Weat India Committee Circular states that 
recently Mr. W. J. Book, Director of Sugar Supplies 
at the Ministry of Food, attended a meeting of the 
Executive of the West India Committee to discuss 
the sugar situation and to lay before the Committee 
the Government’s proposals in regard to the purchase 
of next season’s West Indian sugar crop. He men- 
tioned that full consideration had been given by the 
authorities to the special claims which had been 
advanced on behalf of the several colonies concerned, 
and he hoped that the consent of the producers in 
the West Indian area would be forthcoming to tho 
continuance of the present arrangements. Mi*. Rook 
pointed out that the price offered might have been 
lower than the present one, and that indeed strong 
representations on behalf of the Colonies had been 
necessary to avert this. The present low level of 
world market prices for sugar was of course not an 
argument which in the nature of things could be a 
dominant factor in the negotiations, but it was one 
which appealed to those who, unaware of the many 
issues involved, regarded the present price (8s. lOjd. 
per cwt. 96° raws plus 3s. 9d. Imperial Preference)! 
as generous. Thanks to the British and Canadian 
Governments, the West Indies had an assured outlet 
for the sugar which they produced, and shipping had 
been provided with a fair approach to regularity 
notwithstanding tho competing calls which had been 
made on it. A tribute was paid to the West Indian 
Sugar Associations, all of whose arrangements had 
worked with exemplary smoothness, and whose co- 
operation, shown throughout on points of principle 
and of detail alike, had been greatly appreciated. 

In the course of a very full discussion which took 
I)laco at this meeting, those producers present showed 
that they were satisfied that tho price offered by the 
Ministry was the best obtainable in the circumstances. 
But the speakers showed unanimous concern regard- 
ing the cost of production. Economic policy and 
political policy must go hand-in-hand, and the hope 
was expressed that the Ministry would continue to 
keep that vital point before the attention of the 
Authorities. 

While on the subject of the British West Indies 
we would also quote our contemporary for the 
statement that it was decided some months ago that 
a British West Indies Sugar Conference sliould be 
convened this summer to meet in Jamaica. Thus the 
first conference of West Indian Colonial sugar inter- 
ests ever to be held in the Colonies is arranged to sit 
during the greatest war in history, which shows that 
those concerned are exhibiting an exemplary readi- 
ness to tackle both contemporary problems and the 
ones with which the B.W.I. may be faced at the end 
of the war. The questions under discussion will 
doubtless be many and varied, and will require care- 
ful consideration and treatment in terms not of one 


colony but of the British West Indies as a whole. 
And we readily subscribe to the view of our contem- 
porary that all who have the int-erests of the British 
West Indian colonies at heart will wish the conference 
well in the carrying out of its important work. The 
sugar industry is a vital part of their economic 
structuie and a sound and stable economic life must 
be the first condition of every form of progressive 
development in their midst. 


An American View of the Sugar Position. 

With practically all Europe an armed camp, the 
dissemination of knowledge with regard to agricul- 
tiual statistics affecting that continent is naturally 
reduced to a minimum. Even if tho statisticians and 
the agricultural institutes are able to collect and 
collate some of their customary data with regard to 
crops and the marketing of the products, Authority 
in many cases steps in and forbids publication during 
the wai* period for fear that the enemy might benefit 
from the information. The neutral nation un- 
doubtedly has the best chance of ascertaining what 
is going on and has not the same objections to publi- 
cation. At tho moment the United States is probably 
the best clearing house for information as to world 
sugar matters, though even there they are handi- 
capped by the lack of official information that would 
in the ordinary course issue from nations which are 
at the moment belligerent. But, anyhow, it is always 
interesting in these days to learn what American 
observers think of the world sugar situation. 

Just recently Mr. Ody H. Lambobn, of Lambom 
& Co., Inc., the well-known Now York sugar brokers, 
delivered an address on the sugar situation to a 
Confectioners’ Convention at Chicago and endeavoured 
to answer some questions which are exercising the 
minds of those who handle sugar m one way or 
another. What follows is a summary of the chief 
points he touched on. First comes the question 
whether after this war we may have a repetition of 
the price conditions which developed twenty odd 
years ago, when a temporary serious shortage sky- 
rocketed sugar prices up to tho fantastic figure of 
26 cents per lb., to be followed by a frightful debacle 
when prices plummeted down to 6 cents. The ex- 
perience of those days “may well be likened to the 
Florida real estate boom, the stock market boom of 
the late Twenties and similar cases of wild specula- 
tion.” In Mr. Lamborn’s view, a repetition of that 
situation is not in tho making because the conditions 
nowadays are radically different. 

During the first World War of 1914-18 many 
beetfields of Europe became the battlefields, sugeu* 
factories were targets for shells, and European beet 
sugar production dropped from around eight million 
tons to about 21 millions. Obviously Europe after 
four years of war was sugar -starved and, with the 
cessation of hostilities, indulged in a xnad scramble 
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to obtain supplies from the four corners of the earth. 
Tlie rest of the world had not immediately the 
capacity to produce and supply the va^cuum quickly. 
The United States was herself involved in the 
scramble and found herself competing with the rest 
of the world, even for Western Hemisphere sugar. 
The States had to got sugar at one period from such 
unusual places as Java and Mauritius. There was 
panic buying, and hoarding was rampant. Today the 
picture is different ; the (puck capitulation of France 
artd the Low Countries prevented the substantial 
destnictioTi of beet fields and sugar factories ; even 
the drastic overrunning of Poland in 1939 probably 
left the beet sugar are^s with no more than tempo- 
rary damage. So Continental Europe today is to all 
appearance producing very much of a normal crop, 
even if inadequate still for normal consumption 
requirements. Outside Europe, countries like Java, 
C^uba, and others, temporarily deprived of their 
Eiuopean markets, are piling up surpluses that will 
need some day to find an outlet. As a matter of 
course world sugar markets are more or less com- 
pletely dislocated. Nations producing sugar for export 
cannot dispose of the product in many directions, 
while many countries ordinarily buyers of cane sugar 
are unable to obtain it in adequate quantities. Hence 
arises a situation where stocks are piling up in certain 
jjroducing countries and other areas are on short 
rations. During the last war, on the contrary, no 
surpluses were accumulated. The causes for this 
present une(iual distribution of sugar he mainly in 
the British blockade of Europe and the German 
count/er-blockado of Allied countries, which make 
overseas transport a precarious procedure. A conse- 
quence of this inability to market available supplies 
is shown in the fact that the price of raw sugar has 
been depressed to a level much below the cost of 
production. Today raws are selling at approximately 
80 cents per 100 lbs. But oven before the outbreak 
of host-ilities world prices were depressed, due to the 
excessive production, the price range from 1934 to 
1937 being from 73 cents to $1*22 per 100 lbs., and 
this fact led to the formation of the International 
Sugar AgrtKjmcnt which was making headway in the 
task of adjusting production to consumption when 
the ]irt5sent war broke out and put a stop to its 
operations. So at the i:)resent day the world main- 
tains an ample sujiply of sugar, only too much of it 
is in the wi-ong ))laoo and -must await adequate and 
reasonably priced transport for its disposal. 

Mr. Lamborn also dealt with the position for 
sugar in the U.IS.A., a market which is necessarily 
distinct from the workl free market. The divorce- 
ment of the two (jariie about in 1934 when the 
Government established a sugar control system which 
developed into the Sugar Act of 1937. It divided 
the sugar needs of the United States amongst certain 
areas, mostly American but including Cuba and the 
Philippines. Only a negligible portion was allotted 


to ^‘foreign” soiuces. Approximately 30 per cent, of 
the consumption requirements were allocated to the 
States producers, and 70 per cent, to off-shore ones, 
and the allocation, as we know, was by quotas which 
could be raised or lowered as need be. This arrange- 
ment of course still rules, and under normal conditions 
is calculated to meet the consumption needs at a 
reasonable price. But under wartime conditions, 
deems Mr. Lamborn, two factors enter which, if not 
controlled, may start a spiral of rising prices. One is 
the question whether shipping facilities will prove 
adequate for bringing in that 70 per cent, of off-shore 
production ; such facilities are manifestly affected by 
the “Aid-to-Britain” programme which will cause a 
considerable drain on available American 8 lii 2 )ping. 
The other factor is the danger of fear jisychology 
dominating the American consumer as that country 
gets increasingly committed to helping the demo- 
cratic coimtries, if not to entering the war, and 
leading to a hoarding programme which might be- 
come too great for the suppliers to cope with. Either 
factor would tend to run up prices beyond that 
justified by any increased cost of production and 
distribution. Doubtless the American Government 
would take the necessary steps to counteract the 
danger, but the situation might conceivably get out 
of hand for the time being and necessitate drastic 
remedies. 

As an instance of what can happen, Mr. Lambobn 
cites the history of the first four months of this year. 
During that jieriod, sugar deliveries in the U.S.A. 
amounted to 2,765,000 tons, as against 1,860,000 
tons in the same period of 1940, these deliveries 
being the largest in history for the first four months 
of any year in the U.S.A. The public in fact wore 
attempting to purchase and take delivery, in a short 
space of time, of what they should have taken over 
a longer period. This was a condition generated by 
rising freights, by the belief that jrrices would get 
higher and, with some, the belief that a shortage of 
sugar was threatened. Fortunately the buying 
stopped just short of what could have been an em- 
barrassing situation, for if it had continued for 
another month at the same rate of intensity, it is 
conceivable that some of the refiners would have 
been barren of supplies and forced to close down. 


Conditioiis in Hawaii. 

At the last annual meeting of the Hawaiian Sugar 
Planters* Association — incidentally the sixtieth of 
the series — Mr, R. A. Cook, the President, com- 
mented at some length on the outlook for the local 
sugar industry. There the results for 1940, although 
not so bad as those for 1938, have proved again far 
from satisfactory and it has been a trying year for 
the whole Hawaiian sugar industry. This has been 
due, briefly put, to higher costs of production accom- 
panied by lower prices for sugar. The hi^^er costs 
have been occasioned by increased wages as required 
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by the Secretary of Agriculture, by taxes which have 
continued on the upgrade, and by the increased 
costs of bags, fertilizers and other materials due to 
wartime conditions, and finally to higher freight rates. 
Although Mr. Cook does not mention it, it may be 
assumed that these adverse conditions have had a 
continuing bad effect on the financial stability of 
many of the plantation comimnies. 

The low price factor, in Mr. Cook’s view, arises 
fiom causes tliat go back several years and rests on 
the simple fact that under the American quota sys- 
tem there has been more sugar produced than could 
possibly be sold. In 1936 the average price of raw 
sugar was just under 3*60 cents per lb. The U.S.A. 
surplus at the close of that year was 1,490,470 tons. 
But under the Sugar Act of 1937 the quotas estab- 
lished for 1937 and 1938 were considerably in excess 
of the sugar consumed in those years in the United 
States, so that by the beginning of 1939 the surplus 
had reached 2,1 12,329 tons. The result of tliis increase 
of 600,000 tons in the reserve affected the price of 
sugar and during the first eight months of 1939 it 
averaged only 2*85 cents per lb. With the outbreak 
of war, jirices soared for a time and the quota restric- 
tions were suspended for over tlxree months. The 
effect of this suspension was to augment further the 
accumulation of reserved sugar supplies within the 
States, mainland beet and cane, and Puerto Rican 
cane being the princijial areas to be able to take 
advantage of the ojiening, though Cuba was able 
just before the close of 1939 to deliver an additional 
350,000 tons of sugar. Hence the quota stocks were 
some 600,000 tons larger at the beginning of 1940 
than was the case a year previously, although the 
quota arrangements had envisaged a reduction of at 
least 100,000 tons. On the top of the adverse influence 
of this surplus, the lack of world demand due to war 
conditions was a bearish factor, so prices fell again. 
For the first 11 months of 1940 the New York market 
])rice of raws averaged only 2*77 cents per lb., thus 
establishing a new low record in history. No wonder 
the outlook for Hawaiian sugar continued black. 

When, six years ago, the American sugar quota 
system was first adopted, Hawaii’s amiual production 
was in the neighbourhood of 1,100,000 tons and a 
further increase was anticipated. But the quota sys- 
tem cut down this figure by 100,000 to 150,000 tons 
and the plantations had to abandon about 10 per 
cent, of their cane areas or approximately 24,000 
acres, and carry forward cane to succeeding crops. 
Owing to the two-year crop cycle the full effect of 
these restrictions did not become apparent till three 
years later. Then the intentional curtailment was 
<aiTied even further by two successive years of 
unusually heavy rainfall. As a result crop areas 
^ere thrown out of balance. Furthermore, of late 
years more new varieties of cane than ever before 
have proved their superiority by actual field tests, 
over the varieties formerly usedL This results in the 


quota being filled from less and less acreage, and the 
difficulties of compliance with quota allowances are 
being aggravated. 

For years, after breeding many hmidreds of 
thousands of new varieties, only one outstanding 
cane, namely H 109, had been developed. It is there- 
fore surprising that more recently a half dozen or 
more new canes should appear almost simultaneously. 
The explanation lies in the use of bettor breeding 
stock and the development by the Hawaiian scientists 
of improved techniques both in breeding and in 
selection. At any rate, because yields of these new 
varieties, particularly those of 32-8560 and, for upper 
unirrigated lands, 2-1063, are so much greater than 
those ever before obtained, there is eagerness on the 
part of all Hawaiian plantations to replace existing 
varieties as rapidly as possible. So despite the aban- 
donment of thousands of acres, the plantations, if 
the present programme of restriction is continued, 
will again have far more cane tlian can be harvested 
and additional cane areas will have to be abandoned. 
Still, in Mr. Cook’s view, although the enforced 
reduction of j)roduction is an economic waste, it is 
less so than the waste arising from the production 
of goods that cannot ]>ossibly be utilized. 

He however deems that means of utilizing so vital 
a product as sugar should bo found, oven though 
Governmental subsidy may be necessary to accom- 
plish this purixise. Witli this end in view the H.S.P.A. 
have entered into an agreement with the Mellon 
Institute whereby that organization will resume the 
research work, which it commenced but soon aban- 
doned some years ago, to find other uses for sugar. 
But spectacular results are very unlikely ; even if 
they are obtained considerable time must be devoted 
to research and to the practical application of the 
findings. Meantime Mr. C’OOK thinks that restrictions 
should be removed which prevent the use of sugar 
and molasses for making alcohol. Geologists may 
differ as to the duration of the world’s visible supply 
of petroleum, but some of them think it a matter of 
not more than 40 or 50 years, even allowing for newly 
found oilfields. If all the fermentable crops at present 
grown in the U.S.A. were converted into motor fuel, 
it would not exceed half the present gasoline con- 
sumption there. There is therefore vast .scojx^ for 
the agricultural production of materials for making 
alcohol but the current price of the oil remains too 
low to allow the economic production of sugar cane 
and sugar beets for alcohol, unless government 
support is forthcoming. If the U.S. Government can 
provide billions of dollars to furnish irrigation to 
millions of acres of new land and other billions to 
undertake soil conservation, it is argued that they 
might equally well give financial support to an agri- 
cultural scheme for conserving at least some of the 
invaluable petroleum resources, and thereby reverse 
the present seriotis tendency of reducing both cane 
and beet acreage. 



Climate and the Sugar Cane* 


Of the dry matter of the plant, the overwhelming 
part is derived from the air and the residuum only 
from the soil and it is, therefore, somewhat surprising, 
when one comes to think of it, that a disproportionate 
effort is expended on the effects of different soil con- 
ditions, particularly in the matter of available plant 
food. This appears to be due to the emphasis laid on 
thQ crop cycle and yields as determined by variables 
imposed within the single season. Yet climatic varia- 
tions of no mean order occur from year to year and 
produce reactions on the plant which may be out of 
all proportion to those resulting from soil differences. 
It is of interest, therefore, to try and trace both those 
reactions to climate and the modus operandi of the 
factors at work. In many cases, particularly in conti- 
nental tracts, this involves observation over a series 
of years and a good deal of luck, for it may be several 
years before sufficiently contrasting seasons are met 
with. The case is different in the island cane growing 
areas, especially those with a mountainous topo- 
graphy, for very different climatic conditions may 
often be found at very short distances. The Hawaiian 
islands are peculiarly well situated in this respect ; 
advantage has been taken of this fact by H. F. 
Clements and his conclusions are given in a paper 
entitled “Integration of Climatic and Physiologic 
Factors with Reference to the Production of Sugar 
Caiie.“i 

The work described refers to cane at Waipio and 
Kailua, both situated on Oahu and only a few miles 
from each other. At the former place the rainfall is 
so scant that irrigation is practised, some 100 in. of 
water being supplied per annum, while the days are 
very bright and warm ; at the latter the rainfall is 
adequate with an apparently cooler day. Actually 
there is little difference in temperature, the real 
difference being in light intensity. The yields obtained 
from quarter acre plots of the variety 31-1389 at the 
two stations showed a very large difference ; 134 tons 
cane per acre with quality ratio 7*2 and sucrose per 
acre 18*6 tons at Waipio, and 66 tons cane per acre 
with quality ratio 9*0 and sucrose per acre 7*2 tons 
per acre at Kailua. 

The first step in tracing the cause for this large 
difference is to evaluate the soil effect and, for this 
purpose, pot cultures in soil from the two stations 
were grown under Waipio conditions. After four 
months the small and insignificant difference in 
growth was, if anything, in favom* of the Kailua soil. 
In the field the only difference in fertilizer lay in the 
nitrogen application, 225 lbs. N at Waipio and 160 lbs. 
at Kailua. Relative to plant growth, the application 
at Kailua is the heavier while leaf analyses indicated 
that the nitrogen level in the plant was higher at this 
station than at Waipio. 


Since soil differences were inadequate to explain 
the large divergence in yield, the causes had to be 
sought elsewhere. The major climatic difference lay, 
as has been said, in moisture and light intensity. 
Moisture was largely eliminated by irrigation and 
could hardly have a controlling effect, and this left 
light intensity, a measure for which remained to be 
found. A measure partially indicating this is the 
“day degrees” devised by DASwhoxised this measure 
and found a close correlation between the accumu- 
lated ‘ ‘day degrees* ’ and crop yield . The * ‘day degree,” 
being the number of degrees excess of the maxi- 
mum reading for the day above 70°F., is clearly not 
a full measure of the light intensity for, in cloudy 
weather, the temperature curve is very irregular. 
Actually the accumulated day-by-day totals of “day 
degrees’* at Waipio and Blailua respectively wore 9374 
and 6693. This is clearly not a full measure of the 
yield difference for, with 134 tons at the former 
station, the latter station should have yielded some 
81 tons. Another measure had to be found and it 
was found in what are termed “sunlight ‘degrees.’* 
This measure is based on thermograph readings of a 
white bulb within a standard weather kiosk and of a 
black bulb exposed outside. In both cases planimeter 
measurements are then taken of the area above 60°F . 
for the daily period, 6 a.m. and 6 p.m., and those aro 
divided by the area of 1®F. for a 12-hour period and 
the dividend added to the 60°F. base. The difference 
between the values so calculated for the two bulbs is 
taken as a measure of light intensity, and cumulative 
values, as in the case of “day degrees,** can be used. 
In cloudy weather the maximum reading necessarily 
exaggerates the evaluation of the “day degrees** 
reading, leading to a high ratio between “day 
degrees’* and “sunlight degrees.** 

Having determined the method of measuring the 
light intensity, it remained to find a measure of 
growth . The various possibilities considered cannot be 
given in detail here ; ultimately final selection fell on 
three factors, length increase of the stem measured 
monthly — a measure which was found to be in close 
agreement with the measure based on green and dry 
weights, — leaf area calculated from area of the indi- 
vidual leaf multiplied by number of leaves, and density 
measured as number of stalks per linear foot of row. 
This last was only taken into oonsidera,tion after the 
sixth month when the crop had closed in. 

In a comparison of the leaf areas at the two 
stations, that for Waipio showed a gradual increase 
up to a maximum of 11,049 ccra. per plant at 11 
months and an equally gradual fall subsequently 
to 4778 ccm. at 21 months. At Kailua there is no 
such regularity, the figure reaching a maximum ol 
7667 ccm. at nine months and remaining substanti€dly 


I Hawaiian Plantari* Reoofd, 44 (1940), p. 201, 



CLIMATE AND THE SUGAR CANE 


constant till the 16th month when a more gradual fall 
takes place with the result that, at 21 months, the 
figure for Kailua is 5426 ccm. against 4778 ccm. for 
Waipio. The relative density at the two stations 
remains at imity for the first six months when a 
gradual fall takes place till, at some 12 months, that 
of Kailua becomes stabilized at approximately 0*80 
of the Waipio figure. 

An attempt is now made to calculate the growth 
increment for Kailua from the Waipio figure, using 
the above factors. The formula adopted is 

^ Gjf X A X L 

Gk= 5 

where Ojs and are the growth increments at 
Kailua and Waipio respectively, A is the ratio of leaf 
areas at these two stations, L the corresi)onding ratio 
of light intensities and D the corresponding ratio of 
the densities. The figures for and Gx are both 
tabulated and plotted and the agreement of the cal- 
culated with the found values is very close indeed, 
though the coefficient of correlation is not given. 
Other climatic factors necessarily enter into any 
general consideration of climate and plant relation- 
.shi])s, temperature, particularly in its seasonal range, 
and length of daylight. In these particulars, however, 
the climate of Hawaii is very uniform leaving the 
intensity of sunlight as the dominant factor. 

Though sunlight is shown, thus, to be the domi- 
nating factor, it does not follow that the fertilizer 
reiimremeiits are unimportant. Within the limit set 
hy this uncontrollable natural condition of growth, 
fertilizers can, and do have a material effect if the 
three plant-food elements tend to act as limiting 
1 actors. The economic aspect here comes into pro- 
minence. Estimates of fertilizer requirements based 
on field oxjierimeiits are valid only for the particular 
area and particular season and to apply fertilizers 
based on trials at Waipio, for instance, to the crop at 
Kailua would entail waste for, with the lower limit of 
gi’owtii at the latter place, the requirement woukl be 
smaller. What is desired, therefore, is some ready 
method by which the plant can be followed through- 
out its growth in the actual field. This desirability 
ajiplies particularly to nitrogen which is held in the 
soil in a relatively unstable condition. The aim is to 
find an index of the plant’s general state of well-being 
uidicating its reaction to the weather. 

This part of the investigation consisted of com- 
]>arisons of the composition of corresponding parts of 
the plant at the two stations at monthly intervals. 
^Subdivision of the plant was very detailed ; stem from 
base in sections of three internodes ; leaves No. 7 
trom top to lowest divided into blades and sheaths 
uud the corresponding stalk section, leaves 3 to 6 
similarly divided, with stalk ; leaves 1 and 2, with 
fhe meristematic tissue, divided into two, a lower 

in. and the remainder. Details of potash and phos- 
phorus content are given only for leaves 3 to 6 which. 


being the most active part of the plant, are likely to 
give the best index. 

With regard to phosphorus, the level at Waipio at 
an average of 0*301 per cent, dry weight is higher 
than at Kailua at 0*245 per cent, but various cogent 
reasons are given for believing that this lower value 
is no indication of deficiency ; at Waipio this element 
ajipoars to be in excess. With regard to potash the 
relative figures are 1*64 and 1*89 per cent, of dry 
weight and again evidence is produced to justify the 
belief that, in both cases, potash is being taken up 
in excess of rerpiirements. 

The nitrogen analysis is much more intricate owing 
to the differential distribution within the plant and 
is given in detail. The meristem is richest (over 2*5 
per cent, dry weight) followed by the elongating 
blades and stalk (over 1-0 per cent.). Comparatively 
there is little difference in any part of the green 
portion but below, at Wai]3io, the nitrogen content 
falls from 0*26 per cent, in the top internodes to 0*14 
j)er cent, in the low^est while at Kailua the content 
remains practically constant at between 0*51 and 0*36 
per cent. From consideration of the detailed figures 
it is concluded that the best index for nitrogen is 
given by the percentage composition (dry weight) of 
the young loaf blades. 

The industry, liowever, is not concerned only with 
weight of cane, the sucrose content is of great impor- 
tance. An ecpially detailed analysis of the total 
sugars, corresi>onding to the nitrogen analysis, has 
been made and given, and the total sugar content in 
the young leaf sheaths is taken as index, which will 
rise with sub-normal, and fall with super-normal 
growth. For the first 16 months of the crop season 
(uTuler the Hawaiian conditions of the actual experi- 
ment) it is ilesircd to keep carbohydrate formation 
and consumption balanced and, from the present 
record, the above index is found to be near 10 per 
cent. After that jieiiod it should rise to some 15 per 
cent. Any considerable rise or fall above this figure 
indicates some maladjustment the cause of which 
must be sought in the other indices, in the present 
case sunlight intensity index, nitrogen index and 
inoisturo index (dry weiglit of young le^f sheaths as 
percentage of green weight), for potash and phos- 
jihorus are here adequate throughout growth ; but, 
so long as the total sugar index ranges around 10 
per cent., maximum growth under the conditions is 
being obtained. The major practical control is water 
supply which indirectly affects nitrogen absorption, 
a control which is applied dining the season of growth. 
It would seem possible also to adapt the nitrogen 
supply to the greater or less expected demand. 

H. M. L. 


Jamaica’s 1941 Sitoab Chop. — ^The West India Com- 
mittee Ciretdar states that the latest crop estimate for 
Jamaica is 164,250 tons, which is likely to be attained, 
as the crop is well advanced. Earlier estimates were 
about 5,000 tons less. 
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Experiences with Sugar Cane in South Africa* 

Fifteenth Annual Congress, South African Sugar Technologists’ Association, 1941 . 


The season which must have been fresh in the to make up the crop harvested as the season pro- 
minds of those who attended the recent Congress of grossed. Thus the high fibred variety Co 281 from 
the South African Sugar Technologists’ Association forming 24 per cent, of the June harvested cane, rose 
was, in many ways, an exceptional one and recorded, to 48*6 per cent, for February, while the low fibred 
with the exception of 1934, when the crop was Co 290 fell from 38 to 20 per cent, during the same 
stricken by locusts, a fall in the production of sugar period. Cutting across these, Uba fell from 31 to 
for the first time since 1931. Some measure of these 14 per cent, and POJ 2726 rose from 2 to 16 per 
'exceptional conditions is given in the Reports from cent. The proportion of the total crop contributed 
the Chemical Laboratories, a summary of which was by these varieties was : Uba 23*2 per cent., Co 281 
presented to the Congress by H. H. Dodds and J. L. 37*6 per cent., Co 290 28-1 per cent, and POJ 2725 
DU Toit. The main disturbing feature was the 7-9 per cent. Purity of juice, though low for the sea- 
weather, particularly the rainfall. During the first son at 85*34, reached its peak of 86*66 at the usual 

three months of 1940, a vitally important period for time (October) but fell to 83*00 in January, one of 

crop growth, rainfall in J anuary was very deficient the lowest figures ever recorded in South Africa. The 

except in Zululand, deficient throughout in February reducing sugar ratio was, at 3*81, abnormally high 

and very deficient in March except for heavy rains with a minimum of 3*13 in October, rising to 4*61 in 

north of Cinguidlilovu (Lat. 29®). April gave no January and 4*94 in May. 

relief and, by the end of the nyinth, there was, over These are the main characteristics as induced by 

most of the area, a deficiency of over 65 per cent. vagaries of the season. Nevertheless the factory 

Heavy rainfall in May saved the situation but, at this performance was well maintained at 91*90 per cent, 

season, owing to low temperatures, the response in recovery, a figure only surpassed in the season 1939/40 

growth was small while tlie ripening process was of jouch superior quality. A very detailed 

delayed. If these conditions caused c.oncern, as they return of the 21 factories is included in the Summary, 
must have done, to the industry as a whole, they remainder of which is devoted to a discussion of 

have not been without value to the technical staffs, position of the South African industry in relation 

for experience of limiting conditions offers valuable the world’s sugar orbp. From this it appears that 

lessons, indications of which appear in the Summary. ^outh Africa produces 1*83 per cent, of the world’s 

As might be expected, the normal crop, whether sugar or 3*00 per cent, of the world’s production from 

of one or two year cane, was not only small but ^.^ne and 8*77 per cent, of the British Empire pro- 
of poor (juality. That the actual weight of cane duction. A statement of the annual production of 

harvested was not smaller was duo to the amount South Africa shows an almost uninterrupted rise 

of surplus, three or four year cane. The sucrose from some 12,000 tons in 1891/92 to 672,880 tons in 

content of the cane for the season was 13*18 per 1940/41, the latter figure being surpassed only by the 

cent., excluding the locust ridden year the lowest production of 1939/40 with 696,666 tons, 

since 1929 ; the recovery was 10*27 per cent, of sugar weather conditions, briefly outlined above, are 

on weight, of cane. Season and old canes account for given in much detail in a supplement to this paper, 
tliese indifferent figures. The analysis of these figures 

brings out some interesting points. Manufaettue was SuOAK Cane Varieties. 

unduly prolonged, being extended into February. Reference has been made above to the complica- 

Nearly 18 per cent, of the sugar was produced during tions introduced by the varietal position in tracing 

the two months May and June when the sucrose the effect of the abnormal weather conditions in the 

content was as low as 12*18 and 12*27 per cent. crop figures. The varietal question is, in fact, playing 

respectively while nearly 10 per cent, was produced a large role in the evolution of the industry with each 

in December and onwards when the sucrose content year that passes and a summary of the present 

f6r the tliree months December, January and Feb- position was communicated to the Congress by H. H. 

ruary was 12*56, 11*91 and 11*61 per cent, respec- Dodds. This forms a progress report supplementing 

tively. The peak month for sugar content shifted the earlier account contributed to the 1938 Congress.^ 

from the usual September to October and was 14*11 In the intervening period no new varieties have been 

per cent. Fibre content was, too, unusually high, released but considerable progress has been made in 

averaging 16*66 and it showed unusual features. In the replacement of Uba by the four released varieties, 

place of the well-marked minimum content about Co 281, Co 290, Co 301 and POJ 2726, the last of which, 

September, a steady rise from 16*13 per cent, in May however, has a small proportion of POJ 2878 classed 

to 16*47 per cent, in January took place. How far with it. Since 1936 Uba has shrunk from 70 per cent, of 

this is a peculiarity of the particular season is not the total crop to 23 per cent. ; in the last three years 

clear for the explanation is complicated by the vary- the proportion of Co 281 has risen from 21 per ©ent. 

ing proportions of the different varieties which went to 37*6 per cent. ; Co 290, at 36 per cent. &e most 

1 1,8 J,, 1988, p. 886. 
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EXPERIENCES WITH SUGAR CANE IN SOUTH AFRICA 


widely cultivated cane three years ago, has shrunk to 
to 28 per cent, while Co 301 has increased to 3*3 per 
cent, and POJ 2726 has shrunk from 11*3 to 7*9 per 
cent. Moreover these figures are not a true represen- 
tation of the position since the area imdor Uba 
consists mainly of old ratoons, while figures for the 
newly planted area in April, 1939, show only 3 per 
cent, of the 96,000 acres was under Uba and, south of 
Durban, only 139 of the 20,000 acres. While the yield 
of Uba has remained remarkably constant at about 
20 tons per acre, that of the new varieties has shown 
a steady increase, amounting to 31*67 tons in 1938, 
indicating a growing understanding of tlie recjuire- 
ments of these. 

South Africa, thus, is rapidly coming into line with 
most other cane growing countries in that an increas- 
ing reliance is being placed on a range of varieties 
and, as is the general experience, the adaptability of 
these to the different conditions is a matter of gi*owing 
importance. This aspect is now under examination 
and a number of experiments are quoted m illustra- 
tion. Co 281 and Co 301 have proved the more 
adaptable, while POJ 2725 is best adapted to the 
alluvial soils. Co 281 is well adapted to stiff and 
heavy soils and ratoons well. Over five crops (plant 
and four ratoons) its average yield has been 38*32 
tons (5*78 tons sugar) against 28*32 tons (3*99 tons 
sugar) for Ulia and 29*22 tons (3*92 tons sugar) for 
Co 213. It is not only drought and cold resistant 
but disease resistant, no field case of either mosaic 
or streak having been recorded. Co 290 is less liardy, 
and adapted to sandy, well drained soils. Under con- 
ditions such as these it has averaged, over five crops, 
27*93 tons with the record average sugar content of 
15*18 per cent. It is slightly susceptible to streak 
disease but the main reason for its set-back in recent 
years has been its inability lo hold over long after it 
matures. Co 301 is a comparatively now introduction 
to general cultivation but is rapidly gaming favour. 
It has yet to be fully tested for drought resistance, 
especially on heavier soils. Premature arrowing and 
a liability to break in heavy rains and wind are its 
main disadvantages. 

Although no now varieties have been released since 
1935, when Co 301 came into commercial cultivation, 
a large number of varieties has been introduced. The 
two most promising of these are Co 463, a cross be- 
tween Black Cheribon and Co 285, and FC 916, a 
cross between POJ 2726 and SC 12/4. Of uiu’eleased 
varieties introduced before 1938, Co 331, Co 421, 
Co 426, Co 432, MP 28 and PR 809 are the most 
promising, particularly Co 331. It is, however, late 
maturing and, though out-yielding Co 281 by three 
tons per acre at 14 months in trials, it gave less 
sugar owing to its lower sucrose content. At 21 and 
24 months the difference was not so great, in fact, 
at the later stage, a small though insignificant increase 
in sugar was obtained. It is pointed out that, while 
improvement upon Uba was a relatively simple 


matter, the higher standard set by the first intro 
ductions makes successive stages harder. 

In addition to varietal introductions, fuzz has beei 
imported since 1936 from various stations, notably 
Coimbatore, Mauritius and Hawaii. None of th< 
seedlings raised from this fuzz have yet been releasee 
though the most forward have reached the stag< 
of replicated field trials and some are promising 
especially in the direction of high sucrose content. 

Bud Sports. 

In efforts to secure new varieties of economic plantf 
the most usual procedure is to cross two varieties and 
by this means, secure a wide range of types fron 
among which it is hoped to select one or more posses- 
sing characters which make it superior to either ol 
the parent jilants. If that jilant, like the sugar canej 
is capable of vegetative propagation, the breeder’fc 
work is done, for it is unnecessary to secure sexual 
purity as is the case with a plant iiropagated from 
seed. As with most natural phenomena, however, 
exceptions occur and even among vcgetatively pro- 
pagated material variat ion may occur. In the case 
of the sugar cane such variation has boon long known, 
though with a frequency insufiioient to invalidate 
the general proposition that vegetative propagation 
offers a short cut to the rapid extension of a variety. 
Of this “sporting” habit it is the common experience 
that it IS the same character which from time to time 
apjioars ; more rarely does the whole appearance of 
the plant change. Fre(|uently it is merely a question 
of colour change as with the strijied and black forms 
of Cheribon and Tanna canes. The list of such vege- 
tative mutations or sports in sugar cane is added to 
by A. McMartin who notes cases observed in Natal. 
One such is of a striped form of Uba, sufficiently 
common to be fretpiently seen in fields of that cane. 
A further case, also in XJl^a, is a plant of different 
habit which, though lacking the stripes, there is 
reason to sujijiose has arisen from the striped form. 
In Co 281 as well as in the otlier released varieties, a 
niunber of variant forms have beem observed and 
briefly described. 

These are differences capable of optical determina- 
tion. Some years ago the suggestion was made 
(probably in Hawaii, but the reference has proved 
elusive) that similar sporting might occur in those 
characters which are of sucli economic importance in 
the cane plant but which are not optically determin- 
able. The same point is raised hero but efforts to trace 
the resistance to streak of single healthy stools in 
heavily infected crojis of Uba to such a cause have 
proved abortive. 

Finally, the legal coiiundium is propounded as 
to the position of the cane farmer who, growing 
one released variety, finds it throwing off “sports.” 
Forming as they do technically another variety, their 
growth is, technically, illegal 

H. M. L. 
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Experimental Field Work in Puerto Rico** 


Puerto Rico is an island with a very diversified 
agriculture and its agricultural institutions are, 
therefore, concerned not with one crop only. The 
following information is gleaned from those sections 
of the Report which concern themselves with the 
sugar cane, the principal cash crop of the island. 

The Station possesses one of the largest variety 
collections in Central and South America and has 
received the addition of POJ 2961, B 3013 , CP 28-19, 
M 276 and M 317. In all, the number of varieties 
totals over 400. A local seedling, B-2-6, now raised 
to the status of PR 900, is showing much promise in 
field tests though it has not yet been released for 
commercial planting. Its outstanding characters are 
high sugar yield, vigorous growth, no arrowing, and 
immunity to mosaic and gumming. Other seedlings 
not so thoroughly tested as to justify insertion in 
the PR series are C-1-146 and C-1-69. The latter 
possesses a slight superiority over other seedlings in 
growth habit and apjHjars to be resistant to excessive 
soil moisture. 

Fertilizer trials on Coloso silty clay showed a 
response to nitrogen and potash but not to phos- 
phorus. The main interest in these results lies in 
the comparative Mitscherlich j)ot tests using Hegari 
Sorghum as an indicator. The pot tests sliowed a 
response to phosphorus not reproduced in the field 
trials with sugar cane, and it would appear, there- 
fore, that Sorghum is not a satisfactory indicator 
plant of the deficiencies of a sugar cane soil. Other 
cases are quoted with a like failure of accord between 
field and pot experiments, using resjiectively sugar 
cane and Sorghum, when ]iota8h has been the subject 
of comparison. A good correspondence has, however, 
been obtained when certain other plants (Sudan grass, 
potatoes and sundry vegetables) took the place of 
sugar cane. 

Experiments on Vega silty clay with dressings of 
160 lbs. NH3, 60 lbs. P2O3 and 120 lbs. KjO per acre 
applied in one or two doses showed no appreciable 
differences and the recommendation follows, to save 
the extra cost of the double dressing, that a single 
early dressing be made. A similar experiment on 
Goto clay gave a like result. 

An experiment started in 1934 to test the residual 
effect of nitrogenous fertilizers both on crop yield 
and on soil reaction was continued. The dressings 
were 160 lbs. NHj per acTe, 80 lbs. PjOj and 100 lbs. 
K|0 with nitrogen supplied alternatively as calcium 
cyanamide, sulphate of ammonia and sodium nitrate. 
So far, no statistically significant differences have 
been found either in yield or pH values. Plough- 
ing under crops of Crotolaria striata, too, has led to 
no significant gain in yield either in plant crops or 
ratoons. In the matter of irrigation, weekly appli- 


cations of 1 in. and 1*5 in. of water produced the 
best results and the former application is, therefore, 
recommended as being the most economical. 

In Louisiana considerable store has been set on 
Trichogramma as a control of the moth borer Diatra^a 
saccharalis and it is not unnatural to find that the 
life history of that parasite has there been investi- 
gated in considerable detail. The conclusion drawn is 
that temperature is the factor of most importance in 
influencing the percentage of parasitism. Oviposition 
there rapidly increases as spring advances and early 
release of artificially reared parasites becomes ad- 
vantageous. In Puerto Rico conditions are very 
different ; there is little variation in temperature 
while the seasonal rainfall shows great differences. 
Earlier investigations showed an apparent correlation 
between rainfall, abimdance of Diatraea egg clusters 
and parasitism by Trichogramma, but later investi- 
gations indicate that this correlation is spurious, and, 
in many cases, no correlation has been found to exist 
between season, rainfall and parasitism. Tlys is the 
conclusion derived from systematic investigations 
carried out in a large number of localities. Experi- 
mental releases indicate that artificial I’eleases may 
result in largely increased parasitism but, mitil proper 
timing can bo determined with reasonable certainty, 
systematic release on a commercial basis remains im- 
practicable. Without any dominant factor on which 
to base conti’ol, the less readily determined factors 
classed as ‘microclimate’ assume major importance. 
Meanwhile a new egg parasite of Diatraea has made 
its appearance in Prophanurus alecto. First observed 
in Guanica, it has since been found in several other 
localities. Parasitism by it was generally low but in 
one field at Guanica it reached a figure of 87 per cent. 

Among other work of more general interest of which 
an account is given, is that which indicates the main 
differences between the soils of the humid and the arid 
regions. As the result of over 300 analyses, it has 
been found that the soils of the humid area have an 
average pH of 6*1, whereas those of the arid area 
average 7*7, making the former some 40 times more 
aeid. The average organic matter of the humid area 
is about double that of the arid but the total nitrogen 
is approximately the same. Phosphoric acid (avail- 
able) in the humid area is about half that in the arid 
(0*008 to 0*017 per cent.) and the same is the case 
with lime (0*31 to 0*68 per cent.), while the average 
potash is about 13 per cent, less (0*020 to 0*023 per 
cent. As a corollary to these, it has been found that 
many of the soils of the humid regions require dres- 
sings of lime for maximum production. Of available 
nutrients the main deficiency lies in nitogen. 

H. M. L. 


1 Annual import, University Puerto Bloo, Agricultural Experiment Station, 1088-89. 
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Unsolved Problems of Agricultural Chemistry/ 

By Dr. C. A. BROWNE. 


For the purpose of this discussion agricultural 
chemistry is defined as that branch of chemistry 
which treats of the chemical composition and mutual 
chemical relationships of soils, fertilizers, crops and 
farm animals. The industrial utilization of agricul- 
tural produce beyond the frontiers of the farm falls 
outside the scope of this definition. Among the 
agricultural chemical problems requiring more inten- 
sive investigation the following are mentioned : — 

Ghermcal Analysis. — Since the time of Lavoisier 
progress in agricultural chemistry has advanced in 
strict proportion to improvements in the art of 
chemical analysis. This is especially demonstrated in 
the present era when the application of more refined 
chemical, physical and biological methods of analysis 
has established the recognition of the importance of 
minute traces of hitherto neglected mineral elements 
and of the almost intangible organic agencies such as 
vitamins, enzymes, auxines, viruses and hornAones. 
It may be asserted with confidence that future i>ro- 
gresB in agricultural chemistry will depend upon 
effecting still greater improvements and refinements 
in analytical methods of research. 

Aqueous Fluids in Crop Tissues. — In the analysis 
of the sugar cane, sorghum and other crops, conven- 
tional estimates are made of the composition of the 
so-called “normal” or total juice, whereas actually 
there occur in each plant not one but many saps or 
juices — as those of the vacuoles, the cytoplasm, the 
ducts, nectaries and other organs, each with its own 
peculiar composition. The micro-analyst, by investi- 
gating the composition of each of these cellular juices, 
will help greatly towards solving a numl>or of impor- 
tant neglected problems that relate to the chemiAstry 
of crops and to the best methods for their utilization. 

Environmental Inf licence. — More investigations are 
needed to evaluate the respective influences of soils, 
fertilizers, cultivation, rainfall, temperature, altitude, 
sunshine and other environmental factors on the yield 
and composition of crops. Variations in yield and 
(composition have been attributed to differences in 
soil and fertilizer, when the determining factor was 
climate. The best method of ascertaining the degree 
of climatic influences is by means of soil-exchange 
experiments. It has been found, for example, that 
wheat grown on a Maryland soil in Kansas contained 
6 per cent, more protein than the same variety of 
wheat when grown on the scone soil in Maryland. 
The predominance of climate over soil has also been 
demonstrated by soil-exchange experiments with 
«ugar cane in the Hawaiian Islands. 

Distribution of Mineral Elements. — It is a strange 
anomaly that, in their study of the human, animal, 
plant, and mineral worlds, chemists have usually 


selected problems in the inverse order of their im- 
mediate concern. The relative abundance of some 
fifty elements in the rocky crust of the earth has been 
carefully tabulated upon the basis of thousands of 
analyses while only rough compilations have been 
made of the abundance of some 20 or 30 elements in 
the average soil. In the case of plants the obsolete 
tabulations of Wolff, which are still the most com- 
plete that are available, give the abundance of only 
nine of the common mineral eleinentAS occurring in 
crops. 

As for the composition of the mineral matter of 
animals and man, only a few very rough tabulations 
of the more important elements are available, exact 
information on the relative abundance and distri- 
bution of the minor constituents being almost wholly 
lacking. The filling of these gaps in our knowledge 
and the extension of such information to a study of 
the mutual relationships of the mineral elements of 
soils to those of crops and animals under different 
environmental conditions belong to some of the major 
unsolved problems of agricultural chemistry. 

Improving Nutritive Values. — Proposals have been 
made to increase the content of nutritive mineral 
elements in crops by special methods of intensive 
fertilization. The mineral content of crops can be 
modified within certain limits in several ways. 
Different varieties of grains and vegetables vary in 
their capacity for assimilating different elements from 
the soil. 

The production of crops with a preponder- 
ance of certain mineral nutrients might be advan- 
tageous for certain requirements provided there was 
not a corresponding diminution of some other essen- 
tial nutrients, as frequently happens. Caution must 
be exercised in the employment of patented minerali- 
zation formulas for so many factors influence the 
composition and nutritive value of crops that a 
special scheme of fertilization adapted to one locality 
might be highly detrimental in another situation. 

Deterioration of Products. — ^The losses from the 
deterioration of raw and manufactured agricultural 
products during storage and transportation amount 
each year to a sum of colossal proportions. The role 
of micro-organisms, enzymes and atmospheric influ- 
ences has been extensively studied in this connexion, 
but a fourth highly important agent of deterioration, 
viz., the undesirable chemical changes which take 
place within the product itself, has been generally 
overlooked. Examples of such internal chemical 
changes are the darkening of syrups, honey and other 
food products as a result of slow combinations be- 
tween sugars and amino acids (the so-called Maillard 


1 Chronica Botaniea, 1940, 6, p. 1. 
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reaction). Haystacks catch fire spontaneously and 
tanks of sugar cane molasses sometimes imdergo 
spontaneous heating and carbonization as a result of 
obscure chemical reactions that take place within 
the product itself. The nature of these spontaneous 
chemical changes in our agricultural products con- 
stitutes a very important xmsolved problem. 

Economic Problems. — Economic problems of 
national imiJortance frequently arise and to many of 
these agi icultural chemists are the only ones qualified 
to give a decisive answer. Politicians in America 
and other countries have debated the question “Is 
the sugar beet an economic crop ?” Jiidged alone by 
the comparative costs of producing beet sugar in 


temperate zones and cane sugar in the tropics, the 
sugar beet appecu's to be a very uneconomic crop, but 
when the great improvement of the surface soil pro- 
duced by growing a deep rooted rotation crop, such 
as the sugar beet, is considered, together with the 
greater productive power which the beet gives to the 
soil for succeeding crops cmd the great s^k-feeding 
value of the beet leaves, pulp and molasses, the 
balance of chemical evidence is that the sugar beet 
is a very economic crop wherever it can be success- 
fully grown. The indirect economic benefit or injury 
of farm practices is too often overlooked. It is a 
subject to which agricultural chemists should give 
greater consideration. 


Notes on Milling and Milling Practice.* 

By L. S. BIRKETT, A.LC.T.A., A.M.Inst.B.E. 


One of the results oC studies of the milling process 
has been to lay stress (in the importance of local con- 
ditions, which are undoubtedly important. It is felt 
however that there is scope here for the investiga’^ion 
of a wide range of milling practice and conditions. 
It is therefore the object of this pai)er to describe 
some of the results of a study of data collected from 
various countries, in the hojJe that this may be of 
general value to mill engineers and chemists. 

Capacity. 

The work of a milling plant may be viewed and 
judged from two aspects, namely, Capacity and 
Efficiency. These are closely inter -related. 

The Capacity of any mill tandem may be varied 
within very wide limits. There will, however, be a 
certain I'ate which is normal for any particular size 
and type of eciuipment. In a previous study,* a for- 
mula was derived for measuring the normal capacity 
of any given size and type of millirig equipment, the 
capacity being stated in terms of long tons of fibre 
passed per hour. 

Rating Index . — In order that capacities may be 
referred to a basis suitable for comparison, a rating 
index is used. It is obtain^ by expressing the actual 
capacity of a tandem as a percentage of its normal 
capacity as measured by the capacity formula pre- 
viously stated. As may be expected, differences in 
local conditions necessitate differences in the rating 
at which individual mills are operated. The rating 
index, however, serves to measure the degree of 
divergence from normal capacity at which any par- 
ticular mill is being operated . The value of this measure 
when judging mill efficiency will be demonstrated later. 


Efficiency. 

The efficiency of a tandem is best meftsured by 
the absolute juice lost per cent, fibre. The simplest 
method of judging the work of a tandem is by the 
use of indices which refer to average or normal work 
as a basis. The use of a rating index for comparing 
caf>acities has already been noted. The use of an 
efficiency index, and of an overall mill performance 
index, will be described below 

All of the numerous variables in mill work ha ve an 
influence on the efficiency attained. However, the 
four major factors in this connexion are ; the imbi- 
bition per cent, fibre, the rating at which the tandem 
is o^jerated, the physical characteristics of the cane 
fibre, and the pressure applied at the mills. Com- 
ments on these are necessary. 

( 1 ) Imbibition per cent. Fibre . — This factor is subject 
to very wide variation in mill practice. At normal 
rating and at any given imbibition per cent, fibre, a 
certain amount of absolute juice lost per cent, fibre 
is normal. The relationship between imbibition per 
cent, fibre and absolute juice lost per cent, fibre has 
been given previously,* and is here reproduced and 
extended to cover a wider range of milling equip- 
ment (Fig 1). 

Efficiency Index , — ^This index is introduced in order 
to measure the efficiency of any given tandem, by 
comparing the figure for the absolute juice lost per 
cent, fibre for that tandem with the normal loss (as 
shown by Fig. 1) at the same imbibition per cent, 
fibre as actually used. 

For example, suppose that a 14-roller tandem is 
operating at normal rating and an imbibition per cent, 
fibre of 200, and that the absolute juice lost per cent. 


I Bead before the Technifial Committee of the Berbioe Sub-Oommlttee of the Brltlah Guiana Sugar Froducera* AeeooiatloB. 
2 I.SJ., 1986, pp. 416-419. 8 Loe. eit. 
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fibre was 28*8 per cent.; referring to Fig. 1, it is seen 
that the absolute juice lost per cent, fibre to be 
expected as normal at this imbibition is 28*0 per cent. 
The efficiency index is therefore : 28*0 X 100 / 28*8 
« 97*3. 

(2) Rating , — ^Rating is also subject to wide varia- 
tion and its efiect on efficiency is measurable. In 
general, a given percentage increase in rating will 
usually be accompanied by a corresponding decrease 
in the efficiency index and vice versa. This statement 
is true at ± 30 per cent, differences from the normal 
rating. Outside of these limits the correlation is not 
high, but the percentage of mills operating outside of 
the®® i® small. 



lOO ISO 200 

IMBIBITION FIBRE 

Fig. 1. 

A typical example is thet of a 14 -roller tandem 
operating at a rating of 120 and with an imbibition 
cent, fibre of 200, the lost juice per cent, fibre 
being 36*6. The efficiency in this case is : 28*0 X 100 
/ 36*6 = 78*7. That is to say, at 20 per cent, above 
normal rating there was approximately 20 i)er cent, 
fall in efficiency below normal (in this case actually 
21-3 per cent.). 

Overall Performance Index , — ^This index serves to 
measure the work of a tandem as a whole. It is 
obtained by adding the rating index to the efficiency 
index and dividing by 2. In the example given above, 
the overall mill performance index is : 120 + 78*7 / 2 
= 99*4. 

If the work of the tandem is normal with regard 
to the relationship between capacity and efficiency, 
this index will be 100. Better work than normal will 
give an index in excess of 100 ; conversely, work 
below normal is shown by an index under 100. 


(3) Physical Cheuracteristics of Fibre — The milling 
of “hard” canes such as Uba and Co 290 and 281, 
presents special difficulties, as the fibres of these 
varieties are very resistant to crushing. In the case 
of “soft” canes, it will usually be found that as the 
fibre content of the cane rises, so does the water 
content ot the bagasse fall. 

Such is not the case with the high fibred hard 
canes, and it is possible that much of the high mois- 
ture content and lost juice in the bagasse from these 
varieties may bo due to a relatively large )>ercentage 
of unruptured (jells in the bagasse, or to cells which 
have only l>eon luptured late in the milling process. 
If this view is correct, then the logical procedure 
when millmg these varieties would 
be to ensure thorough preparation 
of the cane by knives and shredders 
prior to crushing. 

The writ or has frequently noticed 
that during a drought soft cane 
varieties, such as BH 10/12 and 
POJ 2878, develop fibre properties 
approximating those of the hard 
varieties. This is attributed to the 
larger percentage of nodes in the 
sliorter canes which result under con- 
ditions of drought. In such cases loss 
fibre is passed with normal settings, 
more power is consumed in nulling, 
and the water content and lost juice 
in the bagasse is increased. 

The curves given in Fig. 1 were ob- 
tained from data collected on a pre- 
vious occasion. 1 The bulk of these 
data necessarily applied to the milling 
of soft cane varieties, since these 
250 30C form the major proportion of the 

canes milled. Consequently, the data 
given in Fig. 1 are not applicable 
where hard cane varieties form a 
high percentage of the cane nulled. In cases where 
only hard cane varieties are milled, tho absolute 
juice lost jjor cent, fibre to be expected at any given 
imbibition per cent, fibre will, at normal rating, be 
approximately 35 per cent, greater than that given 
in Fig. 1. 

(4) Pressure Applied at Mills , — ^The extraction of 
juice from cane or bagasse is chiefly dependent upon 
the amount of pressure applied for crushing. In prac- 
tice, however, this factor appears to be less important 
than are rating and imbibition per cent, fibre. This 
is mainly due to two reasons : — 

Firstly, variations in pressure from tho mean value 
are usually comi>aratively small in most instances, 
while those in rating an(i imbibition are often con- 
siderable in individual tandems. 

Secondly, the use of both imbibition and pressure 
is subject to the law of diminishing returns. In the 
case of the former, the quantities now in use are 
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generally witliin the range \^here increasing quantities 
give appreciable increments in yield of juice. This is 
illustrated graphically in Fig. 2. 

From the point of view of the effect of pressure 
on the overall mill performance index, it appears 
unlikely that further increase in pressures will pro- 
duce any appreciable increase in the index. This is 
due to the reasons given above, coupled with the 
fact that any appreciable increase in pressure above 
average will tend to reduce the rating. However, 
there is need for investigations dealing with the effect 
of increasing pressure. 

After this preliminary review, it will be of interest 
to survey very briefly milling practice and perfor- 
mance in various cane-growing countries. 



Milling Practice. 

(1) British Quiana and British West Indies *^ — ^The 
majority of the tandems in this area consist of 11 
and 14-roller combinations. Where heavy tonnages 
of cane are ground, two tandems have generally boon 
installed. The majority of the tandems in the Islands 
are preceded by cane kntves, but their use is not 
usual in British Guiana. Only four tandems include 
shredders — three Searby (all in Trinidad) and one 
Maxwell (British Guiana). 

Shredders could probably be employed to advan- 
tage more extensively than is now the case, especially 
where the fibre in cane exceeds 13 per cent. There is 
also considerable scope for an extension of the prin- 
ciple of multiple milling. The tandems in the Islands 
are usually operated somewhat above normal rating. 


and those in British Guiana somewhat below. Table I 
summarizes the data collected from a number of mills 
operating in this area (1938-1940). 

Table I. 


No. of 

Equipment. Tandems. Rating. 

0 RoHh 1 . . 91*7 

11 „ .... 21 .. 97-3 

13 „ .... 2 . . 96-6 

14 „ .... 11 .. 99-0 

16 .... 2 . . 99-3 

17 1 .. 1280 

(2) (7w6a. — Most of the information on Cuban mills 
has been obtained from “The Cuba Sugar Manual, “ 
1937, supplemented by information from other 
sources. In the reference quoted, full particulars 
are not given for all tandems, and only those for 
which complete milling information is obtainable are 
included in the summary (Table II). 

Milling practice in Cuba is most varied. The out- 
standing features of milling in this country are : 
(a) the high percentage of tandems with double 
crushers ; (b) the large number of long milfing trains ; 

(c) the high percentage of factories at which juice 
.sediments are returned to the mills for crushing ; 

(d) the varied maceration practice ; and (e) the con- 
sjderable variation in ratings throughout the area. 

It is the general impression that Cuban mills are 
operated at high ratings. Relerenco to Table II 
shows that on the contrary the average ratings are 
below normal except in the case of the longer trains 
(1937). According to Maxwell*, the development of 
double crushers and of long trains was the result of 
very rapid expansion of the cane cultivations, the 
increasing tonnages being handled by adding more 
units to the existing trains. 

Table II. 


— ^Average.- 
Imb. 
per cent. 
Fibre. 

A.J. lost 
per cent. 
Fibre. 

206-7 

. 61-6 

187-7 

. 42-2 

172-0 

. 63-2 

197-2 

. 30-6 

126-2 

. 29-1 

192-2 

. 22-3 




- 

^Average. 

Iinb. 

A.J. lost 


No. of 


per cent. 

per cent. 

Equipment. 

Tandems. 

Rating. 

Fibre. 

Fibre. 

11 Rolls 

3 . 

. 69-7 

. . 91-9 .. 

81-7 

13 „ 

1 . 

83-7 

. 172-2 . . 

43-7 

14 ., 

.... 37 . 

93-6 

. 166-3 . . 

47-7 

16 „ 

.... 9 . 

94-2 

. 129-3 . . 

49-1 

17 „ 

.... 22 . 

91-7 

. 168-6 . . 

48-8 

19 „ 

.... 24 . 

106-0 , 

. 179-7 . . 

44-7 

20 „ 

.... 12 . 

96-9 . 

. 161-4 . . 

47-5 

22 „ 

.... 11 . 

127-0 

. 202-2 . . 

40-1 

23 „ 

.... 3 . 

128-2 , 

. 168-7 . . 

33-9 

It will be observed 

that at 

the average 

iinbi. 


bition used, the lost juice figures are high, resulting 
in overall mill performance indices below ntormal. 
This is due to the practice of returning muds to the 
mill for crushing, and to the fact that in many instances 
full compoimd imbibition is not practised. 


I AsBociatloo Reports and private eonreeB. 


s *'Hodem Milling of Sugar Gone*' <Nonnan Rodger, London). 
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The effect of these two practices are clearly shown 
in Table III, where the data for the various roller 
combinations have been arranged into three groups 
based on the milling practice in use. The grouping 
is as follows : (a) tandems at which juice sediments 
are returned for crushing; (b) tandems at which 
partial compound imbibition is practised ; and (c) 
tandems at which full compound imbibition is in use. 


A special feature of milling in Hawaii is the impor 
tance which is attached to thorough preparation o 
the cane prior to crushing. In 1931, 90 per cent, o: 
the tandems were preceded by knives (one-thirc 
having two sets) and over 25 per cent, had Searbj 
shredders in addition to knives. The data for this 
area have been obtained from “The Hawaii Sugai 
Manual” (1932), and are presented in Table IV. 


Table III. 


Equipment 

and No. of 

Practice. Tandems. 

Rating. 

Imb. 
per cent. 
Fibre. 

A.J. lost 
per cent. 
Fibre. 

Per- 

formance 

Index. 

14-Rollor (a) 

4 . 

101-0 , 

. 166-6 

. . 64-9 . 

. 82-4 

Tandems (b) 

7 . 

87-3 

. 442-9 

.. 49-7 . 

. 80-9 

(c) 

6 . 

111-9 

. 146-7 

. . 42-1 . 

. 99-9 

16-Roller (a) 

6 . 

95-3 , 

. 123-4 

.. 66-3 . 

. 81-4 

Tandems (b) 

2 . 

90-9 , 

. 87-6 

.. 45-1 . 

. 96-8 

(c) 

1 . 

100-0 . 

. 186-1 

.. 27-3 . 

.100-6 

17-Roller (a) 

11 . 

91-1 . 

. 165-0 

. . 51-7 . 

. 74-6 

Tandems (b) 

Nil . 

— . 

. — , 

. . — . 

. — 

(c) 

2 . 

94-9 . 

. 142-5 

. . 34-3 . 

. 94-2 

19-Roller (a) 

11 . 

103-8 . 

. 207-6 . 

, . 46 -1 . 

. 76-3 

Tandems (b) 

6 . 

93-9 . 

. 126-5 . 

, . 45-7 . 

. 82-0 

(0) 

1 . 

81-7 . 

. 185-1 . 

. 27-3 . 

. 87-6 

20-Rollor (a) 

8 . 

100-1 . 

. 161-3 . 

. 47-6 . 

. 78-4 

Tandoms (b) 

2 . 

71-8 . 

. 113-6 . 

. 61-1 . 

. 66-2 

(c) 

Nil . 

— . 

. — . 

. — . 

. — 

22-Roller (a) 

2 . 

86-8 . 

. 208-6 . 

. 62-1 . 

. 64-6 

Tandems (b) 

2 . 

130-4 . 

. 136-6 . 

. 43-1 . 

. 98-3 

(c) 

1 . 

137-4 . 

. 269-6 . 

. 23-3 . 

. 108-4 


It will be seen that the total number of tandems 
of various combinations does not add up to the totals 
in Table II. This is due to the fact that in some 
instances while the amount of imbibition applied is 
given, the maceration practice (whether partially or 
fully compound) is not stated ; such tandems have 
been excluded from the data given in Table III. 

From the above summary, it is clearly demon- 
strated that the return of juice sediments to the mills 
for crushing and the use of partial instead of com- 
pound imbibition, are instrumental in reducing the 
efficiency of milling. Of the two practices, the return 
of juice sediments has the greater deleterious in- 
fluence. This is to be expected since this practice is 
generally accompanied by incomplete compound 
imbibition. 

Using weighted averages, the overall mill perfor- 
mance indices are 76*9, 83*2 and 99*1 for return of 
sediments, partial compound imbibition and complete 
ooTupoiuid imbibition, respectively. There are, of 
course, arguments apart from the milling viewpoint 
in favour of these practices, but a discussion of them 
is outside the scope of this paper. 

(3) Hawaii , — There is in general, greater unifornaity 
in milling practice throughout this area than in most 
other cane-growing countries. The rating at which 
the mills are operated is uniformly low and imbibition 
nniformly high. As a result, high extractions are 
obtained and the figures for absolute juice lost per 
oont. fibre are extremely low (1931). 


Table TV. 


Equipment. 

No. of 
Tandems. 

r 

Rating. 

^Average, — 

Imb. 
per cent. 
Fibre. 

A.J. lost 
per cent. 
Fibre. 

11 Rolls 

7 .. 

64-2 

. . 222-0 . . 

19-6 

12 „ 

8 . 

60-4 

. . 260-2 . 

18-5 

14 „ 

. . . . 16 . 

68-4 

. . 261-0 . 

16-3 

15 

.... 2 . 

61-3 

. . 267-6 . 

13-5 

17 „ 

4 . 

89-5 

. . 247-8 . 

22-8 

20 „ 

1 . 

74-4 

. . 266-0 . 

11-6 


(4) India . — ^Tho canes milled in this country are 
extremely fibrous. Most of the mills are operated in 
excess of normal rating and the imbibition applied is 
generally low. 

In contrast to the difficulties in milling the Coim- 
batore seedlings experienced in other countries, 
in their country of origin thes 5 canes appear to possess 
normal fibre characteristics. Thus, while ratings are 
above normal, the efficiency indices are con*espond- 
ingly low, and consequently the overall mill perform- 
ance indices are approximately normal (99*2), a 
result which is not usually obtained with these seed- 
lings elsewhere. 

The majority of the Indian mills are preceded by 
knives, only 5 por cent, of the tandems in 1936 being 
without. In Table V aro summarized the data of 11 
Indian tandems at which tho juice is weighed, and for 
which the necessary information is available.^ 

Table V. 


Equipment. 

No. of 
Tandems. 

Rating. 

Average.— 

Imb. 
per cent. 
Fibre. 

A.J. Lost 
per cent. 
Fibre. 

12 Rolls . . 

.. 3 .. 

115-3 . 

. 109-3 . 

. 64-3 

14 „ . . 

.. 3 .. 

106-7 . 

. 111-2 . 

. 44-5 

16 „ . . 

. . 3 . . 

104-7 . 

. 101-2 . 

. 48-2 

17 ,. .. 

2 

116-5 , 

, 117-1 . 

. 49-2 


{To be continued). 


Utilization of Distillery Slops. 2 — Joint research 
carried out by chemists of the Taihoku Imperial University 
and of the Sugar Experiment Station, Formosa, has 
resulted in recommending two processes for the treatment 
of distillery slops so as to utilize the potash as fertilizer, 
these being ; ( 1 ) Evaporating down the slops to a high 
density, dr^ng in the sun on a hard concrete surface until 
harden<^, and lastly OTinding to a powder ; (2) evaporating 
down the slops to about 60° Brix, and adding sufficient 
powdered bagasse or lime-cake to give a dry mass suitable 
for transport. It is stated that steps are being taken to put 
these processes into industrial operation. 


1 **Year-book, 1086-87, Sugar Technologists* Association of India.** 2 Sugar Nem, 1041, 22, No. 1, pp. 12. 
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Mechanical Circulation in Vacuum Pans/ 

By G. H. JENKINS.* 


Two desigiiH of mechanical circulation pans have 
been described, and are no doubt familiar to the 
reader. Both use a mechanical device for jiump npr 
tlie massecuite down through the centre well, and 
consequently up through the tubes of the calandria. 
Smith’s design* provides only one propeller in the 
centre well ; while that of Webre* has four impellers, 
partially enclosed, to ensure movement tjf the rnasso- 
cuite throughout its entire depth. The former design 
with a centre well of half the pan diameter is designed 
to give good circulation even without a mechanical 
stirrer ; whereas the Wobre (in recent designs) has a 
centre well of one-third of the pan diam., and is 
specifically designed for mechanical circulation. The 
performance of these pans will be briefly reviewed in 
the following paragraphs. 

Evaporation Rate. — At the beginning of the strike 
when the level is low' and the viscosity of the masso- 
cuite moderate, rates of circulation and evaporation 
are not greatly increased by the mechanical circulator, 
the natural circulation being so effective that in- 
creased speed is scarcely desirable. After the strike 
has built up a few’ feet above the calandria, the 
mechanical circulator show’s a definite advantage, and 
with a full pan of heavy low-grade massecuite, the 
evaporation latc may be as much as five times as 
great with mechanical circulation as it would be 
without. Figures roi^orted by Dims sliow that, with 
massecnito of a modorato Biix, the time for heavying 
up (7-inasHcciii1os w’lth the Webre pan at Tully was 
one-third of that for the coil pan used on similar 
strikes, while the total time for the strikes was 3*9 
hours comjiared witli 10*0 respectively. 

For commercial sugar massocuites the gain in eva- 
poration rate is natiirally less than with low grades, 
but is still very marked especially when the masse- 
cijito is finished at a high concentration. It is evident 
that the value of a circulator will bo greatest when 
massecuites are finished heavy ; and with the modern 
emj)hasis on boiling heavy to obtain the maximiun 
exhaustion at every strike, the value of mechanical 
circulation is greatly enhanced, as it promises to 
enable strikes to be dropped at higher densities than 
were ]veviou8ly possible. ’ 

Massecuite Temperatures. — ^Further measurements 
by Webbe* showed tliat, with mechanical circulation 
the extent of the temperature differences was about 
one-fourth of that observed previously. With the 
more rapid circulation, moreover, the massecuite 
reaches the surface sooner and so is subject to the 
increased temperature for a shorter time. Thus the 
liability to damage by overheating is much reduced. 


Few definite data are available regarding tlie effeo 
of mechanical circulation on sugar quality. Smith 
reports a decided improvement in colour of com- 
mercial sugar, though his tests disclosed no significant 
difference in filterability. Duus reports two tests 
showing bettor filterability for B-sugar from the 
Webre compared with that from a floating calandria 
pan. Further results in this connexion would be of 
interest. It is probable*^ that any such effects on sugar 
quality will again be more marked when massecuites 
are dropped heavy. 

Use of Low Pressure Vapours. — The increased eva- 
poration rates reported with mechanical circulation 
have been generally obtained even with reduced steam 
pressure. This fact renders it possible to use low 
pressure vapours instead of exhaust steam, thus open- 
ing the way to substantial improvements in steam 
economy. Webre* states that (7-strikos have frequently 
been boiled with steam at five inches vacuum, with 
the massecuite carried as high as eight feet ftbove the 
calandria. Such rapid heat transfer is not entirely 
dependent on mociianical circulation, since Smith 
mentions cases in Hawaii where, in well -designed pans 
without mechanical circulators, rapid boiling of com- 
mercial sugar strikes was obtained with a vacuum in 
tlie calandria until the pan was about three-quarters 
full. 

Performance of this oidor suggests that vapour 
from oven the second effect of a typical evaporator 
set will be useful for pan boiling. Wlien such rapid 
boiling can be obtained with steam at less than 
atmospheric pressure, the use of pressures of, say, 

5 to 10 lbs. gauge will obviously give too high a rate 
of boiling. Hence it is essential, for proper control, to 
know what pressure is being used, and it is urged 
that for any fast calandria pan a largo gauge on the 
calandria, reading vacuum as well as pressure, is as 
necessary as a proof -stick. 

Elimination of Movement Water. — With an ordinary 
pan, when it is desired to hold the material at a 
practically constant super saturation, as, for example, 
immediately after graining, the established practice 
is to use “movement” or “balancing” water, i.e., to 
add and ro-evaporate water to maintain movement 
and to balance the water otherwise evaporated from 
the massecuite. 

With mechanical circulation it should bo possible 
to maintain the movement by means of the circulator 
and balance the rate of evaporation simply by re- 
ducing it, in other words, merely by throttling the 
steam valve to slow down the boiling as far as neces- 
sary, or even fo stop it altogether. Webre has 


I /*roe. QtiemOtMd Soe. Sugar Cane Tech., im Conf., pp. 36-44 (here abridged). a Bureau of Sugar Experiment Statloaa, BrWbane. 

5 I.8J„ 1933, p. 148 ; 1986, p. 118. 4 J.SJ., 1938, p. 227 j 1986, pp. 88 and 86. 

6 IJSJ., 1988, p. 227. • Ihid, 
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repeatedly advocated such a procedure, and Shith 
describes a technique actually practised where, after 
shocking at a suitable concentration, steam was shut 
off for 46 to 60 mins, and the grain “hardened** 
without using water. 

If the quantity of movement water bo estimated at 
the rather low figure of 4 galls, per ton of cane, the 
correi^nding fuel requirement to evaporate this 
water amounts to some 60 tons of wood per week. 
Hence, if operation without movement water is 
possible, the fuel saving offered thereby is substantial. 
Following the same reasoning, some reduction in 
dilution of molasses at the centrifugals may also be 
possible, since it is sometimes contended that the 
molasses should be diluted sufficiently to promote 
circulation in the pan by the rapid evaporation of its 
water content. The possible saving here, however, is 
probably of a minor nature compared with that 
offered by the elimination of movement water. 

Permissible Rate of Boiling ^ — It is generally con- 
sidered that a low-grade massecuite must be boiled 
slowly in order to obtain good exhaustion. While 
this is perhaps partly “wishful thinking,*’ since 
normally it is impossible to boil it fast with or without 
exhaustion, it is no doiibt true that, on account of 
tile low rate of crystallization of sucrose from low 
purity molasses, there is a corresponding limit to the 
rate at which water can be removed by evaporation 
without danger of forming false grain. 

It would appear, however, that the value of this 
limiting evaporation rate would depend largely on the 
rlegree of circulation in the pan. If circulation is 
sufficient to give effective mixing of the massecuite 
so that the crystals are repeatedly brought in contact 
with a fresh fillm of molasses, tho rate of exhaustion 
of the molasses will be increased correspondingly. 
Thus tho writer contends that, with efficient mechani- 
cal circulation, a relatively high rate of evaporation 
IS permissible even with low-grade strikes. 

Near the end of a strike, however, the massecuite 
IS very heavy and, even with mechanical circulation, 
IS moving very slowly and the mixing action is 
sluggish. In these circumstances it is probable that 
the evaporation rate obtainable will be greater than 
that permitted «by the rate of crystallization. This 
appears to be the cause of the formation of false 
grain while heavying up low-grade mckssecuites, as 
has been reported with some mechanical circulation 
pans. 

In this case the boiling should be slowed down 
when this critical condition is reached ; and, in view 
of the considerations given under the previous head- 
ing, it is suggested that this should be done by 
reducing the steam rather than by using movement 
water. Again, this cannot be done intelligently with- 
out a pressure gauge on the calandria. The use of 
Water at this stage must be regarded as of doubtful 
Value, since xnudng of the water with such a heavy 


massecuite — even with the best feed distribution — 
must necessarily be slow. 

With the present trend towards heavier massecuites 
of lower purity, conditions at the finish of the strike 
are especially critical ; but it is considered that care 
in regulating the steam at the finish should still 
enable tho formation of false grain to be avoided. It 
is presumed, of course, that the vacuum is carefully 
controlled ; it is obvious that when the evaporation 
rate is some five times as fast, conditions require 
finer control than with natural circulation. 

CrystaUizer Elimination, — Wbbbb has developed a 
neat technique for cooling the massecuite in the pan, 
with the aid of the mechanical circulator, thus doing 
the work of tho crystallizer in the pan. This method 
has been foimd quite practicable and its utility in 
the average factory would depend mainly on tho 
relative pan and crystallizer capacity available. 

While separate water-cooled crystallizers would 
possibly be more efficient and more convenient where 
the maximum cxliaustion is sought, a useful degree 
of preliminary “flasli cooling” can be readily obtained 
in the pan by maintaining the vacuum and nmning 
the circulator for a time after sliutting off the steam 
and before dropping the pan. This cooling is effected 
with better circulation than would be obtained in the 
crystallizer, and reduces the liability to form false 
grain when the massecuite is dropped into the 
crystallizer. 

Power Consumption . — It has been found that a 
certain minimum circulator speed is necessary to 
effect any improvement over tho natural circulation ; 
and, further, tliat the power consumption is approxi- 
mately proportional to tho increase in circulation 
sjieed above that obtained naturally. Thus, in the 
oai’ly stages of a strike when natural circulation is 
rapid, the power consumption is low. As the strike 
proceeds the rate of circulation, though much lower 
than at the start, is high compared with the natural 
circulation obtainable under similar conditions. This 
fact, coupled with the greatly increased viscosity, 
causes the power consiunption to rise to an increasing 
rate, giving a high peak load for a short time during 
the final concentration of massecuite. For a 5500-gall, 
pan, Duus gives peak power consumption as 60 to 
65 h.p., with an average figure of about 30 h.p. 

Stirrer speed should be determined according to 
the duty required, and Webbe has adopted the 
following speeds for 48 in. circulators in 12 ft. pans : 

r.p.m. 


A, B and grain strikes 80 

C strikes not over 98 to 97°Brix 00 

C strikes 98 to 99°Brix 60 


Smith describes several pan circulators fitted with 
two-speed or variable speed drives giving a range of 
30 to 50 per cent, on the maximum speed. A high 
speed can then be used to give the maximum circu- 
lation rate while the pan is being filled, while a lower 
speed for heavying up will enable the final ooncentrja- 
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tion to be pushed to a high value with a moderate 
power consumption, yet retaining a circulation rate 
far greater than could be obtained with natural 
circulation. The writer would recommend a range of 
at least 30 per cent, on the maximum speed and, if 
any cooling of massecuitos in the pan is to be 
attempted, at least 50 per cent. 

Several of the installations mentioned by Smith 
were equipped with steam turbine drives, the speed 
variation being obtained either by two-speed reduc- 
tion gears or by adjustment of the turbine governor. 
It is stated that such a drive gives a reasonable 
steam consumption when the turbine speed is suitably 
chosen, and renders an entirely satisfactory drive 
available where generating plant is insufficient to 
permit of electric drive. 

As regards the operating cost of the power required, 
this is very slight. When all exhaust steam is used 
in process, the heat and fuel requirements for power 
are practically only the theoretical heat equivalent of 


the power used. Calculated generously on this basis, 
the fuel required to drive four pan circulators, at an 
average of 20 h.p. each, is only some 18 per cent, of 
that required to evaporate movement water amounting 
to the low figure of 4 galls, per ton of cane, which, 
incidentally, indicates how inefficient movement 
water is as a means of promoting circulation. 

Conclusions , — ^It is concluded that, while with 
high-grade strikes natural circulation pans of good 
design are satisfactory for ordinary present-day 
practice, the proper handling of high-Brix, low- 
purity low grades demands mechanical circulation. 
With the increasing quest for maximum recoveries, it 
seems safe to predict that mechanical circulation will 
become standard practice for low grades if not for all 
inassecuites. While requiring rather finer control — 
as will any measures for improved performance — 
mechanical circulation will give much faster work, 
better quality sugar, improved exhaustion and better 
fuel economy than will be possible otherwise. 


The Determination of Sucrose in 

Some Observations on Boiling.^ 

By J. V. KIRKWOOD. 


Bagasse. 


The importance of accmacy in the sucrose deter- 
mination of bagasse is often stressed, and it was with 
this fact in view that certain variations from the 
official method of analysis were tried out. Tliree 
variations were examined, these consisting of the 
following : — 

(1) Omission of tamp , — ^This simply means leaving 
off the perforated metal tamp with which the bagasse 
is kept below the surface of the liquid during the 
boiling period. 

(2) Vigorous stirring , — In this case the tamp was 
left out and a metal rod with an improvised metal 
disc of wire network attached at one end was insertcxi 
through a hole in the lid of the digester. This was 
regularly moved up and down every 10 to 15 min. 

(3) Qcn/HU simmering , — The liquid was brought to 
tjhe boil, and then the heat reduced until the solution 
was just simmering with barely any movement of 
the bagasse in the liquid. 

In order to confirm the accuracy of the official 
method and determine the possibility of any sampling 
error, duplicate determinations by it were carried out 
before any of the foregoing tests were made. All these 
results were statistically analysed cuid the results 
summarized in Table I. 

Erom these results we see that the omission of the 
tamp compared with the retention of the tamp, i.e.. 


the official method, showed a significant difiorence, 
the official method being 8-43 as against the 8*30 
sucrose per cent, bagasse. Where the tamp was left 
out, the bagasse did not sink below the surface of the 
liquid for at least 20 min. after introduction into the 
digester ; this may be the explanation for a lower 
result, as the bagasse which had remained above the 
surface of the liquid had not had a sufficiently long 
immersion to permit of complete extraction. 

Neither vigorous stirring nor a gentle simmer 
showed a significant difference from the standard 
method, although the means for each of those treat- 
ments were appreciably lower than those of the 
standard method. Vigorous stirring seemed to accel- 
erate the saturation of the bagasse by the liquid and 
thus result in its being submerged and maintained in 
circulation. In the slow-simmer treatment it becomes 
apparent that, subject to the bagasse being kept be- 
low the surface and at boiling point throughout the 
extraction period, the extraction of the sucrose is not 
materially influenced. 

Bbhnb* has already established that the method 
developed in Java by Khainovbky gave higher 
results than either the Queensland or the Hawaiian, 
as used in Queensland. As the apparatus for the 
Khainovsky method was not available, and as Bbhnb 
had already found that the Queensland method** 


iProuemse of m im Csiurm of the South Afiioan Stmr TeOmologitte* Anooiation, 

2 Tech, Comm, BwtmSusar Am. StaHtme, Queenetand, BuUetin No. SilJSJ.t m7, pp. 804, 848, 800. 
B Laltontory Sl^ual for Queensland Sugar HlUa** (^d ed.), p. 108. 
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gave higher results than the Hawaiian, it was decided 
to make a comparison between the official Queensland 
and the specified South African S.T.A. method. 

The Queensland method was oan-ied out by using 
a 1500 ml. Erlenmeyer fiask and an air-refiux con- 
denser of glass tubing ; 100 grms. of bagasse wore 
weighed into the flask and 1 litre of water containing 
20 ml. of 5 per cent, sodium carbonate solution added. 
After shaking, the fiask was closed and placed in a 
boiling water-bath for one hour, being shaken every 
15 min. during this period. After cooling, the weight 
of the contents was determined and the extract 
polarized, using a 400 mm. observation tube. The 
sucrose per cent, bagasse was calculated as follows ; — 

Wt. of extract X Pol. of extract X 100 
100 X 100 

where Wt. of extract = (wt. of bagasse + water after 
cooling) — wt. of fibre; Pol. of extract = from 
Schmitz’ tables 2 ; the weight of fibre being 
assumed. 

Parallel determinations were made on 22 samples 
of bagasse, and the results are shown in Table II. 


It is seen that the sucrose per cent, bagasse as 
determined by the official South African S.T.A* 
method^ is significantly higher than that determined 
by the Queensland recommended method. 

Bkhne* found that the Queensland method (using 
a 1 to dilution) gave a higher sucrose per cent, 
bagasse than the Hawaiian method, in which a dilu- 
tion of 1 to 5 is used. This he attributed to poorer 
circulation in the Hawaiian method as a result of the 
reduction of the cxtracjfion water in proportion to 
the bagasse. 

Ill our own official method we make use of a 
dilution ol approximately 1 to 7. This will therefore 
not account for the higher sucrose per cent, bagasse 
obtained in our method compared to the Queensland 
method. In the Queensland method the contents of 
the digester never actually Ixiils ; in ours, as in the 
Khainovsk}’ method, vigorous boiling occurs through- 
out the extraction ptniod, thus affording free circu- 
lation of the liquid through the bagasse, and better 
extraction. 


Table I. — Sucrose per cent. Bagasse. 





Difference 


significance of 
the mean 

“t**at 


No. of 


between 

Standard 

(1) 10 : 1 


samples. 

Means, means. 

error. 

difference. 

(2)90:1 



8-89 




(1) 2-146 

(1) Official method-— comparing duplicate samples 

15 

8«95 

0-06 

0-0919 

0-6630 

(2) 2-977 

(2) Standard method compared with standard method 


8-43 




(1) 2 060 

without tamp 

26 

8-30 

0-13 

0*0423 

3*0730 

(2) 2*787 

( 3) Standard metliod compared against stirring every 10 to 

26 

843 




(1) 2-060 

16 minutes 

8*34 

0-09 

0-0561 

1-6360 

(2) 2*787 



9-23 




(1) 2*179 

(4) Standard motliod compared with allowing to simmer . . 

13 

912 

0-11 

0*0678 

1*6220 

(2) 3*006 

Table II. — Sucrose per cent. Bagasse. 









Test of 



No. of 


Difference 

between 

Standard 

signlflcance ol 
the mean 

**t** at 
(1) 10 : 1 


samples. 

Means. 

means. 

error. 

difference. 

(2)00:1 

Official S. A. Sugar Technologists’ method compared with 


8-07 




(1) 2*080 

recommended Queensland method 

22 

7-62 

046 

0-07134 

6-3078 

(2) 2*831 


Cuba’s 1940-41 Crop. — ^According to Lamborn grinding 
was completed in Cuba by the beginning of June, the total 
crop working out at 2,442,708 long tons, raw value, as 
contrasted with 2,816,462 tons in 1939-40. This is the 
smallest crop in seven years or since 1934, the highest in 
that period having been 3,017,718 tons. The all-high 
record was 5,156,315 tons achieved in 1929. 


RussLpj Sugar Areas and the War. — Unfortunately 
for Russia about 70 per cent, of its beet sugar industry is 
located in the Ukraine, mostly between Kieff and the 
Bessarabian border ; most of the remaining beet areas lie 
between Kieff and Kursh. If the “Scorched earth” policy 
IS applied to the lands of the Ukraine, it seems likely that 
tuiy m^ked German advance in that province will destroy 
a considerable portion of the current Russian beet crop, 
oven if the factories are left intact, which latter would 
bo unlikely in terms of that policy. 


Measuring Sunlight. — H. W. Brodie, of the Hawaiian 
Sugar Experiment Station, reports tliat efforts are still 
being mad© to develop a satisfactory method of measuring 
sunlight applicable to plantation conditions. Good possi- 
bilities, ho states, are held by the method of observing 
the photochemical decomposition of oxalic acid sensitized 
with uranyl sulphate. It may prove to be a simple and 
inexpensive means of integrating light values. 


United Kingdom Sugar Ration. — The position of the 
sugar supply to tlie United Kingdom has apparently 
improved of late, to judge from the fact that during July 
the sugar ration was doubled to permit the use of sugar 
for fruit preserving by hous^olds. American sugar 
circles express reason for the belief that the British 
Ministry of Food has of late months made appreciable 
purchases in the Western Hemisphere, but neither details 
nor prices are available. 


1 SoQtlk Affiosa Teidiiiolonsts* Awodatloik ; **ReoQmme&ded Methods of Chemical Control/* p. 26. 
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Facton infhiencing the ERQV BClliiig Control Figure.^ 

A. XJdo de Haes. Archief Suikerind, Nederl.> 
Indie, 1940, 1, pp. 218-224. 

It has not yet been definitely determined to wliat 
extent the ERQV as now used in Java in milling 
control may be affected by various conditions. It is 
expressed as follows : — 

1*4 X Purity raw juice — 40 
1*4 X Purity primary juice — 40 
Low values may be due to : ( 1 ) bacterial decompo- 
sition of sugar at the mills ; and (2) to purity varia- 
tions arising from the crushing of juices of different 
varieties some harder and some softer than others. 
To what extent such factors were likely to be of effect 
was the subject of an investigation (iarried out by 
the author at the Manishardjo s.f., whore low values 
had been observed of late. 

(1) Bacterial decomposition . — If at Manisliardjo this 
factor had been of influence, it should have been 
shown by the following figures obtained during the 
past three cro^is ; 


Times the mills had been wasliod 

1937. 

1038. 

1039. 

in 100 days 

8 . 

. 7 . 

. 7 

Primary crushing figure 

69-4 . 

. 70-6 . 

. 72-4 

Non-sugars removed in clarifica- 




cation, per cent 

33*4 . 

. 30-2 . 

. 28-7 

ERQV 

93-4 . 

. 96-7 . 

. 96-8 


Now, since in 1937, the mills had been more fre- 
quently washed than m 1938 and 1939, the ERQV 
should have been higher in 1937 than in the other 
two years ; but this was not so. Nor had average 
ERQV*8 determined on the day before and the day 
after mill washing shown any appreciable difference ; 
nor again had the addition of a sterilizing agent to 
the imbibition water given a different figure from that 
found without such treatment. It may be, of course, 
that even under the worst conditions no great amount 
of bacterial sugar decomposition was occurring at this 
mill. As for other figures in the table above, the com- 
position of the primary juice is known to have an 
important effect on the ERQV (as is proved below) ; 
while the non-sugars removed can be regarded as an 
indicator of the ash content of the juice, which very 
probably has some influence on the value. 

(2) Juice purity variations . — It is well recognized 
that the greater the total crushing in the mills, the 
lower will be the ERQV. It is also known that with 
a heavier pre-crushing the purity of the primary juice 
falls, and that besides this tlie proportion of primary 
juice in the raw juice is greater. Both of these factors 
tend in the same direction to lower the parity differ- 
ence between the primary and the raw juices, thus to 
raise the ERQV. 

In order to obtain a closer insight into what may 
happen in practice, separate crushings were made of 


the rinds and centres of three different varieties from 
different fields, I without imbibition, II with single 
imbibition, and III with double imbibition, the aver- 
age values obtained for the ERQV (Juice III / juice I) 
being aa follows : — 



Bind. 

Oentte. 

POJ 2878 

85-6 

93-2 

POJ 2967 

730 

90*2 

„ (different field). . 

74*7 

96-7 

POJ 2883 

73-7 

94-6 


It was clear from the figures obtained what an 
enormous infiuence the composition of the cane exerts 
on the purity fall of the mill juices, and what varia- 
tions may occur in the value of the ERQV in the case 
of juices from different cane varieties as such and the 
same varieties grown under other field conditions. 

Evaluating Reagents used in Factory Control (Defeca- 
tion Lime). C. R. von Stiboutz.* Pro- 
ceedings of the Queensland Society of Stigar 
Cane Technologists, I2th Conference, pp. 
67-59. 

Sampling . — ^If the lime is in the form of large 
lumps, it is difficult to obtain a representative scunple. 
About 1 lb. per ton should be taken to form the bulk 
sample, which is then reduced to a sub -sample of 
about i in. diam. in a large iron mortar. Lastly a final 
sub -sample of about } lb. is taken, ground quickly to 
pass a 0*6 mm. sieve, and placed in a screw-topped 
bottle. This serves as the sample for analysis, and if 
these operations have been carried out with despatch 
only a negligible amount of CaO will have been con- 
verted to CaCOg during the time taken. 

Analysis — So as to determine the “neutralizing 
power” of the lime, 1 grm. of the lime is weighed out 
into a 600 ml. Erlenmeyer fiask, and 40 ml. of N/1 
HCl added, the flask being placed on a steam-bath 
until the action has ceased, which should take about 
quarter of an hour. Unless practically free from sedi- 
ment, the solution is filtered, and the residue washed 
well with hot distilled water. The filtrate is diluted 
to a volume of about 100 ml, with distilled water, 
and boiled gently for several minutes. After cooling, 
it is titrated against N/1 NaOH, using phenol- 
phthalein as indicator. Then the ml. of N/1 HCl used 
X 6 = Neutralizing value per cent, expressed as 
CaCO,. 

Carbonate (which should be present only in small 
amount) is found by weighing 1 grm. of the material 
into a flask provided with a stoppered funnel, an inlet 
and an exit tube ; about 50 ml. of N/1 HCl is added 
through the funnel, and the fiask heated almost to 
boiling point ; COf thus evolved is passed throng a 
Myer tube filled with 20 ml of N/1 NaOH, pre- 
viously connected to the flask Suction is applied to 
the other end of the Myer tube, so as to da?aw a 


XIJ5.J., IMl, p. 1S6. ‘ s Barwtt of Sugar Ssporimeiit Statlou, Mibam, Queened. 
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stream of air through^a soda-lime tower, the flask, 
and the Myer tube, suction being allowed to continue 
for an hour. 

Lastly the N/1 NaOH solution is washed out of the 
Myer tube into an Erlenmeyer flask, the carbonate 
precipitated as BaCOs by the addition of 10 ml. of 
2N-BaClt, and the solution titrated back against 
N/1 HCl, using phenolphthalein as indicator. The ml. 
of excess NaOH multiplied by 6 gives the percentage 
of lime existing as 0aCO8, which figure subtracted 
from the neutralizing value given the active lime 
expressed as carbonate ; this multiplied by 0‘66 con- 
verts it to active lime expressed as CaO. 

In an example, a neutralizing value of 170 per cent, 
has been found, and the percentage of lime present 
as CaCOj was 4 per cent. ; then 170 — 4 = 166 per 
cent. ; and this X 0*66 = 93 per cent, of lime present 
cither as CaO or Ca(OH)8 expressed as CaO. While 
these methods described for the evaluation of active 
lime by the determination of the neutralizing value 
and the amount present as carbonate cannot bo 
regarded as analyical methods of high accuracy, it is 
felt that they are sufficiently precise for the required 
}Hirpose. Success with them depends very largely on 
the care taken in standardizing the N/1 acid and 
alkali solutions. 

Rom Difltillatioii, Use of a Bi-Bectifter. Rafael 
Abroyo, F. Marrero and L. Ioaravidez. 
Annual Report for 1938-39 of the Agricul- 
tural Experiment Station of the University of 
Puerto RicOt pp. 37-41. 

It is pointed out that the manufacture of a good 
rum necessitates the constant supervision of the bio- 
logical and chemical processes involved, and that an 
invaluable apparatus for the evaluation ot commercial 
and aging rums is the bi -rectifier of Dr. CURT Ltjckow, 
of the Berlin Institute of Fermentology, Berlin. 

It reveals the tnie nature and constitution of the 
spirit under examination, and at the same time 
indicates under expert discrimination whether the 
nun under examination is a genuine product or not. 
It is also of invaluable assistance in following the 
maturing process of aging rums. It has been of great 
help to the authors in their rum researches, and is 
recommended to those interested in the manufacture 
of this or similar distilled spirit. 

An idea of the work that can be done with the 
help of this apparatus will be obtained by a perusal 
of the general conclusions arrived at after the frac- 
tional distifiations of over 20 samples of genuine rums. 
These may be summarized as follows : — 

(1) The greater part of the low boiling point esters 
and aldehydes are obtained in the first two fractions 
distilled, probably in azeotropic admixture with the 
ethyl alcohol. These first distillates, although in- 
tensely aromatic, lack the original flavour of the 
sample under fractionation* 


(2) During the distillation of the second half of 
the third fraction, ascending temperatures of distil- 
lation are registered. This indicates that chemical 
compounds of higher molecular weights begin to pass 
over at this point, especially the higher alcohols 
congeneric of ethanol. 

(3) Still higher boiling point bodies pass over during 
the distillation of the 4th, 6th and 6th fractions. 
Some of these bodies jirove to be insoluble, or only 
partly soluble in water, as starting with the 5th frac- 
tion great turbidity is first noticed, and later on 
standing oily drops may be seen floating on the 
surface of the distillate. This oily substance is known 
as “rum oil,” and is one of the most valuable con- 
stituents of a genuine rum, especially of the Jamaica 
type. 

(4) Fractions Nos. 7 and 8 are devoid of ethyl 
alcohol, but very high boiling point esters and alde- 
hydes still ]>eraist in the last two portions of the 
distillate. Usually the turbidity of the distillate 
disappears in these last two fractions. 

(6) The characteristic aromas of fractions Nos. 4, 
5 and 6 recall bettor than those of any other fraction 
the original bouquet of the sample under fractiona- 
tion. This is especially so in fraction No. 6. The 
highest molecular weight esters and aldehydes are 
also obtained during the distillation of fraction No. 6. 

Economic Aspects of Synthetic Glycerin Production. 

E. C. Williams and Associates.! Chem d? MetalL 
En^f.y 1941, 48 , pp. 87-89. — Amount of glycerin pro- 
duced in the U.S. was 184 million lbs. in 1939, having 
steadily increased from 62 million lbs. in 1920. It is 
debatable whether, even if the recovery were in- 
creased to 90 j»er cent., all the fat-splitting plants 
could supplj^ the further amount likely to be con- 
sumed in the near future in the various industries in 
which it finds increasing use, including pla.stics manu- 
facture. There appears, therefore, to bo a future for 
its synthetic production.* 

Manurial Value of Molasses. A. K. Mitra.* Proc. 
^th Conv Sugar Tech, Assoc. India. I, pp. 279-292. — 
In siunmarizing his general conclusions on this work, 
the author states molasses has a definite manurial 
value in increasing the yield of paddy, for which crop 
100 maunds ^xjr acre appears to be the most economic 
dose. However, its application can only be profitable 
if its cost including transport charges does not exceed 
As. 0-3-0 per maund. 

The Fertilization of Cane. I : A Simple Graphic 
Method of Evaluating Tests with Fertilizers. O. W. 

WiLLCOX. Facts about Sugar, 1940, 35, No. 12, pp. 
33-37. — A method is described for applying the uni- 
versal yield equation and the Mitscherlich criterion 
by means of a generalized diagram in which yields 
are plotted against Baul4 units. 


1 BsMUdi XtbontoElfli, Shell Development Go., Emeryville, Cal. * I.SJ., 1989, p. 408 ; 1940, p. 846. 
8 Boottomlo Botaniat to Government, United Provinces, Shahjahanpnr. 
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Under the sdieme initiated by the International Society, a collection ol abstracts of papers on afrienltnral 
and technical subjects is prepared monthly. A selection from these **Sugar Abstracts” has been made by 
us from the material last issued, and is printed below. 


‘ Canb AGBiom/rxjBB. 

A Field Trial of Portable Overhead Irrigation. H. B. 

Shaw. Reports Hawaiian Sugar Technologists^ 

Third Annual Meeting, November, 1940, pp. 

31-52. 

The Waialua plantation has made an extensive 
experiment with overhead irrigation, using a system 
of permanent buried supply pipes and field hyi-ants 
at 100 ft. intervals to serve a system of portable pipes 
with sprinklers that are moved about the field as 
occasion requires. These pipes are 20 ft. lengths with 
quick-coupling joint and have a J in. service outlet for 
riser and sprinkler head ; they are laid on the groimd 
as lateral lines 100 ft. apart, at right angles to the 
main pressure line. The “Rainbird Model 80” sprink- 
ler heads are apparently the most suitable type ; they 
are attached directly to the portable pipe when the 
cane is young, and on 4 ft. and 8 ft. risers as the ( ane 
grows taller. 

The experimental field covered an area of 106*9 
acres of uneven topography, which made the expense 
of installation and operation somewhat greater than 
would be the case with a more favourable terrain. 
The distribution system was supplied with water 
through an electrically driven booster pump at a total 
cost for electric power of $1 1*76 per field acre per crop. 
Generally, thirty sprinklers are operated at a time, 
applying water at a rate such that the entire field can 
be irrigated in one round of twelve working days, with 
three men handling the portable pipe. Water is applied 
at the rate of 0*34 acre-inch per hour. 

The reduction of quantity of inigation water con- 
sumed in comparison with other methods was about 
36 per cent. The experimental field was given 27*2 
irrigations for the crop, as compared with the usual 
40 rounds or more for the long-line surface method. 
Due to the circumstances of the field and the novelty 
of the operations, the area irrigated per man-day was 
somewhat less than is the average for long-line surface 
irrigation (around 3 acre$ per man-day as comimred 
with 4 or 5 acres per man-day) but on the acre-month 
basis the comparison is more favourable on account 
of the reduced number of irrigations. 

The yields from the first crop of the overhead irri- 
gation field trial were very satisfactory. Field costs in 
practically every operation except those of electric 
power and pump attendant’s wages were lower than 
for comparable plantation areas. However, in neither 
yields nor total costs was the performance exceptional 
as compared with the best records made on smface- 
irrigated fields^ but the results justify a thorough 


economic and engineering study of the factors involved. 
The method seems to be particularly adapted to areas 
of limited water supply where gravity pressure can be 
utilized and to larger areas (800 to 1000 acres) where 
installation and operating costs will be considerably 
reduced. An important point will be gained if it should 
prove feasible to make the distributing system perma- 
nent instead of portable, for then direct labour costs 
for imgation would be eliminated, which would be an 
advantage under conditions of a limited labour supply. 

Windrowing Cane in Louisiana following Freezing 
Injury. J. I. Laubitzen, C. A. Fobt and 
R. T. Baloh. U.S, Dept, of AgricvMure 
Technical Bulletin, No. 736 (1940. 

The safest and best way to insure against freezing 
damage is to windrow unfrozen cane ; i.e%, by wind- 
rowing (^arly and before a freeze. Unfortunately, to do 
so would, in many instances, involve some loss of 
sucrose, because in the absence of freezes cane often 
continues to grow, mature, and increase in sucrose 
content. Furthermore, except perhaps under special 
conditions, cane in the windrow loses sucrose through 
physiological inversion produced by the enzyme inver- 
tase, a normal constituent of the cane stalk. 

The data reported indicate that so long as any eyes 
are sound at the time of windrowing, varieties Co 281 
and Co 290 will windi’ow from throe to six weeks 
\mder the usual weather conditions during the harves- 
ting season in Louisiana without serious increase in 
acidity, decrease in pH value, and gum formation. 
In cane in which all the eyes, or all the eyes except 
an occasional basal eye, have been killed before wind- 
rowing, there may be a heavy consumption of solids 
at the expense of sucrose, although the development 
of excess acidity and gum is slow. 

When all the eyes have been killed, the behaviour 
of cane in the windrow or in storage seems to depend 
upon a degree of injury at present not measurable by 
physical symptoms. Cane showing a lesser degree of 
injury may keep for a period of weeks in the windrow 
without souring or gum formation, whereas cane show- 
ing a greater degree of injury rapidly develops these 
changes. Weather conditions following windrowing do 
not appear to be responsible for this difference. 

It is possible that the storage of cane so injured 
at a high temperature (say, 80®F.) may determine 
promptly whether or not such critical condition of 
injury has been reached and whether such cane is fit 
for windrowing. Cane that has been critically injured 
will deteriorate rapidly whether standing or in the 
windrow. Although certain lots of Co 290 show hig^i 
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resistance to inversion, others show considerable sus- 
ceptibility to it. The data justify the conclusion that 
it is safer and wiser, when possible and practical, to 
winflrow cane before it has been injured by freezing 
temperatures. They also justify the windrowing of 
cane damaged by freezing temperatures in which 
sound eyes are found, as a protection against further 
injury. 

Eye-Spot of Lemon Grass. B. A. Bourne. Phyto~ 
pathology, 1941, 81, No. 2, pp. 186-189. 

A wild host plant, on which the eye-spot disease of 
ugar cane may develoj) unnoticed has been discovered. 
The new host plant is lemon gi*ass, and the disease has 
been observed on it throughout the year in the Florida 
Everglades. Another host plant for eye-spot disease is 
Napier grass, reported by Voorhees in 1938. So far as 
IS known this particular disease occurs only on these 
two wild host plants. 

Nitrogen-Potash-Sunlight Relations. R. J. Borden. 

Hawaiian Planters' Record, 44, No. 4, pp. 
237-241. 

The object of this experiment was to see whether 
the effect of sunlight and fertilizers are inter-related. 
For this purpose cane plants fertilized with different 
amounts of nitrogen and/or jiotash were exposed for 
different lengths of time to sunlight. 

The data obtained show that different exposures to 
sunlight have very different influences on the effect of 
different applications of nitrogen. Under full sunlight 
conditions high nitrogen gave increased cane yields 
which were only slightly, if at all, of poorer quality 
than were obtained from a more moderate amount o^ 
nitrogen. 

On tlie other hand, when the time of exposure to 
sunlight was decreased, tlie high nitrogen not only did 
not increase the cane yield, but it definitely i>ro- 
<lu(‘ed a cane of poorer quality and less sugar content. 
Until full sunlight the sugar yield was adversely 
affected only when the amount of nitrogen used was 
excessive. 

The result definitely suggests that when cane is 
grown under conditions where sunlight is apt to be 
deficient, high nitrogen applications must be avoided 
or maximum sugar yields will not be obtained. If 
extra nitrogen applications are to be given, it would 
appear to be wise to accompany them with extra 
))otash, since there appears to be a point of balance 
between these two nutrients which can have a special 
effect on juice quality. 

Chlorotic Streak in Louisiana. Committee Report. 
Sugar Bulletin, 1940, 18, No. 18, pp. 2-3. 

In view of the definitely known presence of the 
ch'orolic streak disease of sugar cane in Louisiana, the 
committee visited several fields where the disease wa^ 
found in 1938. 

The harmful effect of the disease can readily be 
observed on stubble oane. Diseased stools are much 
smaller than healthy ones, germination is poore-. 


suckering is less, and a much smaller yield may be 
expected than from healthy cane. The effect of the 
disease is far greater than one would expect, judging 
from the small amount of discoloured leaf surface. 

Last year certain individuals and companies, in on 
attempt to control the disease, rogued the seed plots 
from which plantings were made for the 1939 plant 
cane crop. This rogueing was done rather late in the 
year, which means that it was done under adverse 
conditions and those who followed this practice at 
that time were uncertain whether or not they were 
justified in this effort to control the spread of chlorotic 
streak. 

The Committee examined the fields in which the 
rogued cane was planted and found a very small 
amount of diseased cane. The rogueing, which was 
done under adverse circumstances, seems to have been 
efft^ctive, and the results obtained seem at this time to 
have fully justified the effort and expense involved. 

Conclusions formed by the Committee are ; — 

( 1 ) That the effect of the disease on individual plants 
IS very serious, and that the industry will be very 
harmfully affected if we liave a large percentage of 
infec*tion. It is partif5ularly harmful to CP 29-320 
and 2819. (2) That by selecting as seed plots those 

areas which show no infection, or only a small amount 
of infection, and by rogueing such plots, bc^nning 
while tlie cane is small, effective work can be done in 
controlling the spread of the disease. 

Beet AoRiom/ruBB. 

Beet Seed Production by the Danish Method. H. 

WiCKENDEN. British Sugar Beet Review, 
1940, 14, No. 4, p. 66. 

In Denmark the majority of seed producers sow the 
stock seed in a nurse crop of barley or on fallow or 
even on ploughed-uj> barley stubble in the field where 
the seed is to remain. No hand hoeing is done, and no 
transplanting. In the spring thorough cross cultivation 
is given to the croji and weakly plants and weeds are 
removed. Subsequent work up to harvest time is 
confined to horse-hoeing between the rows. 

Three advantages are claimed for this method : 
firstly, a great saving of hand labour cost ; secondly, 
the plants are said to thrive better by not being dis- 
turbed during their period of growth ; thirdly, the 
plants that survive the outwintering and cross cultiva- 
tion are the strongest and the result is a heavier 
yield of greater vitality and vigour than by the usu 1 
method. 

Some preliminary exp riments with this method 
have given results indicating that it may be successful 
in England. 

Dusting Beets for BPght. M. W. Sergeant. NewAgri- 
cultme, 1940, 22, No. 6, pp. 10-11. 

In the year 1936 the leaf spot (blight) disease in cer- 
tain sections was so severe as to result in exceptionally 
low yields. This disaster directed new attention to 
lie previously known coimter-measure of applpng a 
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copper-lime fungicide. Tlie leeults in mimerous areas 
are here summarized. 

Increased yields of from Ij^ to 6 tons were obtained 
at costs not in excess of $4*80 and 6*00 per acre. The 
author observes that the results of the past two 
years* large scale commercial dusting have completely 
changed the picture in blight-infested areas. The ques- 
tion is no longer whether it pa}^ or not but what 
equipment, what fungicidal mixtures, and what 
methods are the most efficient and most economical. 

Best Technology. 

What to do with Sugar Factory Press Mud. O. 

Sfenoleb. Zeitsch, Wirtsch, Zuckerind,, 
1940, 90 » No. 9-10, pp. 352-356. 

The large piles of press muds that accumulate on 
the premises of a beet sugar factory present a problem 
upon which much attention has been bestowed. 
Since this material contains much of the valuable 
non-sugar components of the beets, a logical disposal 
of it would be its return to the beet fields. However, 
the beet growers are not everywhere disposed to 
accept it for this pui’pose for two principal reasons. 

One reason is its l^rge moisture content, which 
gives the stufi a tendency to form clumps that are 
difficult to handle with the usual farm implements 
for spreading lime and fertilizer. One German factory 
has solved this problem by drying it according to 
the Bema-Bosin method. The product is then easy 
to spread and is willingly taken by farmers who 
have acid soils. 

On the other hand, the farmers whose soils are 
not acid feel no need of the material, and are the 
more disinclined to use it because of the supposed 
relation between soil alkalinity and the heart rot 
disease of sugar beets. To such farmers it is pointed 
out that it is now well known that the sugar beet 
makes its optimum growth in soils that have a pH 
somewhat above 7*0, with a second maximum in the 
neighbourhood of pH 8*0. Even very large additions 
of press mud, which is mostly calcium carbonate, do 
not raise the alkalinity of the soil to a harmful 
figure, and as for the heart rot disease, this is easily 
controlled by the use of borax, as is now well imder- 
stood. Even on soils that are not acid, the press 
mud is valuable because it can greatly improve the 
physical character of the soil and contributes worth- 
while plant food in the form of nitrogen and phos- 
phoric acid. 

In the meantime other prospects of dealing with 
this by-product are being opened by investigations 
on the possibility of dispensing with the usual main- 
liming operation in juice purification. It has been 
established that complete precipitation of the 
impurities can be effected with not more than 0*2 
per cent, of CaO on beets. This precipitate contains 
a minimum of calcium carbonate and a maximum of 
organic substance that has value for stock feeding, 
so that it can be mixed with beet pulp or at least 
siloed with beet tops. In fact, it is now used to a 


certain extent as a mixture in commercial dried beet 
pulp (Temoachnitzeln), However, the difficulty here 
is the filtration of this precipitate, and it is this 
difficulty which it is hoped to remove by further 
experiment. As matters now stand it still requires 
0*4 to 0<6 per cent, of CaO on beets to obtain a 
satisfactory filtration, which produces a quantity of 
mud too large for disposal in its entirety as stock feed. 

Beet Sample Washer. J. G. Lxll. Journal American 
Society of Agronomy ^ 1940, No. 12, pp. 
973-974. 

This waslier consists essentially of a tank about 
36 X 34 X 30 in., and a rotating skeleton drum con- 
taining the cages or baskets in which the samples of 
roots are placed. Each of the cages consists of a top 
and a bottom section. When the rotating drum is 
stopped at the proper point, the top section, which ii 
hinged to one of four cross bars spaced circumferen- 
tially at 90° intervals, ean be turned up and forward to 
a position where the washed roots will fall out. 

The drum and cages revolve at 15 to 20 r.p.m. ; the 
water is gently stirred by baffies on the inside of the 
cages. The thoroughness of the washing is governed 
by the length of time the sample is kept in\he rota- 
ting machine. Since the beets are in water all the 
time they are being washed, root breakage is reduced 
to a minimum. 

New Juice Purification Process with Simultaneous 
Defecation and Carbonatation at Low Alka- 
linity. G. Oplatka and J. Bakcsay. Oentr, 
Zuckerind,, 1940 48 » No. 43, pp. 760-762 ; 
No. 44, pp. 783-786. 

In laboratory and factory-scale experiments it was 
found that addition of small amoimts of milk-of-lime 
at short time intervals to the raw juice during the first 
carbonatation, at a rate such that the alkalinity of the 
juice does not exceed certain limits, results in very 
appreciable advantages. This process appears to be 
new, at least it is not used in Europe as far as the 
authors have been able to find out. 

The only somewhat parallel procedures found by 
them in the literature are the De Haan process (used 
in the Java sugar industry), and Dorr’s German patent 
No. 638,478 ; the Dorr patent describes simultaneous 
defecation and carbonatation, but makes no mention 
of the limits within which the alkalinity is held. The 
point of process described here is to keep the CaO 
content between 0*07 and 0*12 per cent. 

The chief advantage of the new process is that the 
purity of the thin-juioe is raised 0*5 to 1*0 point above 
the result obtained before carbonatation. The amount 
of lime salts in the juice is reduced, and there is less 
foaming and less incrustation in the evaporators. The 
authors think that their process will be of interest to 
the cane sugar industry because by keeping the alka- 
linity low there will be little destruction ol invert 
sugar ; it will then be possible to use more lime and 
obtain better filterability. 
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In commenting on this new process, H. Claasseki 
observes that since the authors used thymolphthalein 
to control the process they doubtless kept under the 
upper limit (0*12 per cent. CaO) but very likely went 
below the lower limit (0*07 per cent. CaO) euid even 
passed momentarily into the region of over-carbonata- 
tion. This occasional and momentary over-carbonata- 


tion would undoubtedly have a shrinking effect on the 
floes of precipitate, which would account for the better 
filterability, without any unfavourable effect on the 
juice. An important point that remains to be settled 
is whether the new process offers an advantage over 
the fractional or pre-liming process now well established 
in central European factories. 


New Books and Bulletins. 


Applied Uyoology and Bacteriology. By L. D. 

Gaixoway, M.A., and R. Buroess, M.Sc., 

Ph.D. (Leonard Hill, Ltd., London), vii -f 

186 pp. 1940. Price : 10s. 

This is the second printing of a small book published 
in 1937, which has been well received. Anyone 
desiring to obtain an insight into the theory and 
practice of the sciences of bacteriology and mycology 
in the shortest possible time could hardly do better 
than study it. Part I has chapters describing fungi, 
bacteria and micro-organisms generally, on the 
laboratory apparatus and culture media used in their 
investigations, and on the technique of their propa- 
gation, isolation and examination. Part II deals in 
a general way with the application of mycology and 
bacteriology to the arts and industries. It outlines, 
for example, the essential principles concerning food 
spoilage, fermentation, textiles, hygiene and agri- 
culture. At the end of each section are references to 
the most important literature on the subject discussed , 
It is certain that this brief siuvey of the field will 
be fotmd of much service to chemists and others 
desiring to co-ordinate their studies with those of 
other workers. It effectively indicates the methods, 
scope and importance of modern microbiology. 


Power AloohoL (Queensland Cane Growers’ Council, 
Box 1032N, Brisbane). 1940. 

In view of the public interest being taken in the 
value of power alcohol as a fuel for internal com- 
bustion engines, this pamphlet has been published to 
give general information on the subject. It describes 
in a simple manner the processes of fermentation and 
of distillation for the production of power alcohol 
(absolute) of 99*5 to 100 per cent. It points out that 
such power alcohol can be used neat in special engines, 
but to avoid altering carburettors or other mechsmism 
in ordinary automobile engines it is best used in 
admixture with petrol in the proportion of 16 to 20 
per cent. Alcohol at 95 to 96 per cent, cannot be used 
as it will not mix with petrol owing to its water 
content, whereas 99*5 to 100 per cent, alcohol will 
mix in all |»oportions without separation. It is not 


desirable to use more than 16 to 20 per cent, of 
alcohol in a petrol mixture, because in this propor- 
tion it gives the maximum improvement to the 
petrol, and increases its anti -knock value. 


Mannfaotura de Ron. Rafael Arroyo. (Circular 106, 
Agricultural Experiment Station, University 
of Puerto Rico). 1938. (In Spanish). 

Contents : Importance of the proper selection of 
the yeast ; selection of the rew material ; pro-treat- 
ment of raw material ; fermentation ; distillation ; 
curing the raw rum ; chemical and biological super- 
vision of the distillery ; and the best equipment of a 
distillery. 

Sugar Cane for Syrup Production. E. W. Bbandes, 
S. F. Sherwood and B. A. Beloher. 
Circular No. 284 ; U.S. Department of 
Agriculture, Washington, D.C., U.S.A. (For 
sale by the Superintendent of Documents, 
Washington ; price 10 cents). 

Contents : Varieties of cane ; selection of land ; 
manurial requirements ; preparation of the land ; 
planting, cultivation, harvesting yields ; storing cane 
for planting ; diseases and insect i^ests ; labour and 
animal-work requirements ; marketing the syrup ; 
and utilization of by-products. 

Sugar Beet Culture. S.B.Nuckols. Farmers’ Bulletin 
No. 1867 ; U.S. Department of Agriculture, 
Washington, D.C. U.S.A. (For sale by the 
Superintendent of Documents, Washington, 
price 10 cents). 

Methods of growing beets in the irrigated districts of 
Nebrewjka, Wyoming and South Dakota are described 
in this Bulletin, the problems with which the average 
grower is confronted being described in non-technical 
language. Its contents are : Climatic influences ; 
land selection ; crop rotation ; manures and fertilizers ; 
seed-bed preparation ; seeding, hand-blocking and 
thinning, mechanical blocking and cross-cultivation, 
hoeing ; irrigation ; harvesting ; and by-products. 


1 Cmtr . ZuebriiHl ., 1940 , 48, No. 47, p. 888. 
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Ciyfltallizer Operalioii in the Cooling of Low-Grade 
MaMeeiiites. J. M. van deb Ent.i Archief 
8mkermA. NederL-Indde, 1 , No. 13, pp. 
291-296. 

In the Gempolkrep a. f. Java, an investigation was 
csarried out for the purpose of following the course of 
massecuite exliaustion during the operation of cooling. 
An 0-shaped crystallizer, 5ni. long and 1*8 m. diam., 
provided with a water-jacket, and rotating at the 


to a sufficiently low degree within a reasonable time, 
the accompanying table being given to show this. 

Variations in the saturation value are well indicated 
by means of the milliammeter, which also clearly 
indicates the dilution of the massecuite. However, 
the correlation between its readings and the tempera- 
ture are not well marked. It may therefore not be 
possible always conclusively to apply this method of 
conductivity control to the crystallization process. 


Massecuite 

Number. 

vm ErhlMlIlt 

After 4 hours. 

ion coefflolent. - — \ 

After 20 hours. 

Increase 
per cent. 

CoOllUK 

method. 

271 

0*80 

0*91 

14 

No water 

284 

0*88 

0*99 

12 

,, 

295 

0*93 

1*09 

17 

Water, 6 hours 

311 

0*79 

0*94 

19 

»» 

372 

0*82 

1*00 

22 

Water, 10 hours 

381 

0*83 

1*03 

24 

„ 

400 

0*82 

1*03 

26 

ft 

418 

0*86 

1*05 

22 

ft 

435 

0*99 

116 

17 


452 

0*92 

1*10 

20 


470 

0*80 

1*03 

29 

Water, 15 hours 

Averages : 





271/284 

0*84 

0*95 

13 

No water* 

295/311 

0*86 

1*01 

17 

Water, 6 hours 

372/452 

0*87 

1*06 

22 

Wator, 10 hours 

No. 470 

0*80 

1*03 

29 

Water, 15 hours 


rate of 2*76 revs, per min., was used. Besides being 
provided with thermometers, a pair of electrodes was 
fitted in the wall of the crystallizer for the purpose of 
conductometric control (as in pan boiling). Rates of 
cooling, and the extent of dilution, wore varied, and 
from the data obtained the following conclusions 
were airived at ; 

Figures were obtained showing that the extreme 
exhaustion of a molasses massecuite in the crystal- 
lizer is determined in the main by the state of 
« xhaustion of the mother -liquor at the commence- 
ment of the process of cooling, in other words, the 
massecuite must be exhausted as ful y as possible in 
the pan before it goes to the crystallizers, it being 
impossible in the crystallizers to adjust errors made 
in the pans. 

Dilution in the crystallizer, either with water or 
with diluted molasses, slows down exhaustion very 
considerably, and should be avoided imless special 
circumstances make it desirable, or unless there is 
plenty of crystallizer capacifjy. In this last case, the 
massecuite can bo diluted a few hours before centri- 
fuging to make it more readily curable. 

The value of the saturation coefficient (as calculated 
by SULMANS* formula) has little effect on the rate of 
exhaustion, at least within the limits of 1*05 and 1*20. 
If it falls below the lower limit the rate of exhaustion 
is noticeably decreased. 

Cooling by means of a water-jacketed apparatus, 
as was used in these experiments, is definitely effeo- 
ti ve, it being thus possible to reduce the temperature 

1 IntemationaU Crtdiei m SandtUttremiging e 


Main A.C. Switchboard Eauipmeni A. Coyle.^ Proc. 

Queensland Soc. Sugar Cane Tech,^ \2th Conf,, 
pp. 113-116 

In the writer’s opinion the following switchgear and 
iiistnimonts should bo provided on alternator panels. 
It may be considered that these insti*uments involve 
a costly outlay, but they are a permanent asset and 
extra benefits gained soon offset the extra cost : — 

(1) An oil switch of ample capacity, protected on 
three phases with suitable inverse time lag trips, this 
being preferable to open switches or circuit breakers, 
since it can deal more adequately with heavy short 
circuits. (2) Two voltmeters, one for the bus bars 
and one for the incoming alternator ; a fioating plug 
can be used to connect any alternator to the second 
voltmeter, thus avoiding the necessity for separate 
voltmeters on each panel. (3) A frequency meter, 
preferably of the two dial type, connected to the same 
source as the voltmeters to register simultaneously 
the frequency of both the bus bars and the incoming 
alternator and be of assistance when s 3 mclironizing, 
(4) A synchroscope. (6) Three ammeters, with a 
selector switch to connect each phase in turn, since 
in the former case imbalanced faults are immediately 
detected and more quickly remedied. (6) An indica- 
ting kilowatt meter is useful for balancing loads since 
the operator can see immediately the output of each 
machine. (7) A kilowatt-hour meter enables hourly 
readings to be taken and a record kept of units 
generated over any period of time. (8) A power factor 
meter on e€u?b alternator panel, since each machine 
Ardti^, 1084, 42, n, p. 1«7 « M 0 . < Of Tally HIU, QueeoBluidr" 
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call thcJn be regulated, according to the power factor, 
to carry the correct load. (9) An aimneter on the 
alternator field to record current and to check the 
field system. (10) An alternator field switch fitted 
witli discharge resistance permits the operator to open 
the alternator field immediately after the main switch 
has been opened in cases of extreme emergency (as a 
short circuit or fire in the alternator windings or in the 
wiring between alternator and switch). (11) Reverse 
power relays, to prevent current from flowing in the 
opposite direction in the alternator winding due to 
exciter or engine trouble, useful also when shutting 
down a machine, as the main switch will open when 
current reverses. (12) Current transformers to enable 
all instruments to he connected by light wiring with- 
out any of the main or heavy current flowing through 
any of the instruments. (13) Isolating switcihes t/O 
allow repair work to bo done on individual panels 
whilst the rest of the switchboard is alive. 

Feeder panels should be adequately equipped and 
it is considered that the following are essential for 
I'oasons similar to those advanced for alternator 
panels : (1) An oil switch of ample capacity pn^tected 
on three phases with suitable inverse time lag trips ; 
(2) ammeters on each of the three phases ; and (3) 
an isolating switch at rear of panels. All these instru- 
ments are used in central power stations and if they 
are necessary foi* correct operation there, they aie 
also necessary in a sugar factory. 

Off-Season Corrosion in the Sugar Factory. C. W. 

Waddell. Proc. Queensland Soc. Su^ar Gam 

Tech., ^2th Conf., pp. 205-206. 

During the crushing season, there is a very large 
area of mild steel and cast iron which is covered by 
jirocess materials ; some surfaces become polished 
bright by the movement of materials over them, 
whilst others are coated with scale, scum or muck, 
which provide a certain amount of protection against 
“rusting “ When the crushing season is over, how- 
ever, many of these surfaces are in an ideal state to 
promote rusting during the five to seven months off 
season. 

“Our choice appears to lie between : Coating such 
surfaces with a material which will sui’vive the crush- 
ing season action of process materials, the cleaning 
periods at week-ends and at the close of the season, 
and the long exposure to damp air during the off 
season ; or coating the surfaces with a materia^ which 
is designed only to last for the off season. 

“After several years of search, test and observation, 
in an effort to try to beat the problem upon a long 
term cost basis, the writer is inclined to believe that 
the answer will be found in a cheap, temporary 
covering rather than in the use of a permanent 
one. 


“No paint or covering yot ajipcars to bo capable of 
standing up to the “hammer and chisel action” of, 
for instance, bagasse upon tho inside of conveyors, 
gritty juice in iliimos, the msh of vapours and water 
through condensers, or the weekly cleaning of tanks 
“It seems to bo quite within reason to believe that 
search will discover a liquid which will have the 
following specifications : When applied to mild 
steel or cast iron the surface will be protected 
from corrosion and rust for tho seven months off- 
season ; it should preferably be waterproof, although 
the surfaces are not exposed to rain ; it must be 
easily applied, preferably by spray gun ; it should 
not be highly poisonous, and aliove all, it must bo 
cheap enough to justify its application each year. 
“In an average Queensland sugar factory, the inside 
surface areas in the class under discussion may add 
up to somewhere in tho vicinity of 40,000 sq. ft. 
Prelimiioary enquiries in Brisbane, and tests made to 
date, indicate that a liquid costing about 3s. 9d. per 
gallon will do the job. If wo scoured a coverage of 
only 300 sq. ft. per gallon, the cost of material would 
be about £25 per year. If wo allow 3000 sq. ft. covered 
by one man with a spiay gun, the cost of application 
may add another £15 per year. 

“Our annual depreciation, maintenance and replace- 
ment costs run into four and fivc^ figures, and an 
expenditure of £40 would probably look very small 
against that portion of these which can be charged 
to “off season corrosion.” Another item over which 
many chemists and engineers have pondered is the 
treatment of the insides of steam, juice and water 
pipes which are exposed to corrosion during the off- 
season. Filling them with wator is not a satisfactory 
answer. Pumping a ililute rosin-soda solution through 
them at the close of the crushing season has been 
found partially sat isfactory, but needs improvomont,” 

The Contmuous Pressure Feeder. H. E. B, Scbiven. 

Proc. Queenslaiid Soc. Sugar Cane Tech., 
mh Conf., pp. 159-163. 

One of the many improvements which the Colonial 
Sugar Refining Co., Ltd., has introduced into the 
Australian sugar industry is an apparatus which by 
virtue of its functions lias como to be known as the 
continuous pressure feeder. It is essentially a combi- 
nation of a pair of rollers ahead of the last mill, 
together with a pressure chute leading to the food 
side of tho mill.^ Some information may now bo 
givon of tho results which have boon obtainofl by the 
operation of this device. 

Pre-crusher rolls had been previously tried ; but 
until the advent of the continuous pressure feeder 
there has been developed no contrivance which com- 
bines both the removal of surplus moisture and 
continuous feeding under pressure of the mill rollers. 
In contrast to the intermittent working of pushers 


1 See Australian Patent, No. 107,721 ; IM, 1940, p. 153. 
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and like contrivances, the continuous pressure feeder 
presents a constant and uniform supply of semi-dried 
bagasse to the mill rollers in suoh*a*mann6r”that they 
are forced to take the feed. 

Experience has sliown that this combination of 
effects results either in an increased tonnage through 
the mill, a lower moisture content of the bagasse 
leaving the mill, or a combination of both these 
desirable features. It is difficult to give figures .on 
the performance obtainable with the c.p.f., owing to 
their variation with local conditions, and especially 
with the type of cane being milled ; but it can be 
stated with a reasonable degree of certainty that 
installed on the last unit of a 4 mill train this device 
will reduce the final moisture by about 4 per cent. 

Pusl^ers form a comparatively crude mechanism, 
wasteful of energy and costly in maintenance, whereas 
the c.p.f. is uniformly efficient, given conditions 
ensuring a steady feed. Principal among these con- 
ditions are the absence of “lumi)S** arriving at the 
chute, which has been ameliorated by means of a 
set of rake tinea to smooth out the lumps and give 
a uniform flow of bagasse into the top chute of the 
feeder. 

A reduction in final moisture means an improved 
total extraction, the value of which can be expressed 
as sugar in the bag, thus determining the financial 
value of the investment. Besides the higher fuel vahie 
of the dried bagasse should be taken into accoxmt. 
Of course if advantage is taken of the installation to 
increase the crushing rate, then the reduction in final 
moisture cannot always be maintained. 

A possible application of the continuous pressure 
feeder which may be realized before long is its use on 
the second and third, as well as on the fourth mills. 
Its fitting to the first mill is not a very simple matter 
in Queensland, due to the mechanical arrangement of 
the preparatory devices, but its operation in con- 
junction with each of the succeeding mills should 
represent a definite improvement on that of the 
intermittent pushers, because of the advantages to 
be obtained from a steady and continuous feed 

Removal of some 60 per cent, of the surplus mois- 
ture from the bagasse entering each mill will enable 
the mills to work with a closer setting to obtain a 
higher extraction and to deliver drier bagasse to each 
succeeding intermediate carrier. Also the bagasse will 
contain less sucrose so that subsequent maceration 
will be more effective Thus the combination of a 
continuous pressure feeder with all mills except the 
first should be definitely advantageous. 


Infliience of the Boiling System on the Quality of the 
Raw Sugar obtained. R. E. Diaoo. Proc, IZth Conf, 
Assoo. Sugar Tech, Cuba, pp. 203-210. — ^Experience 
during many campaigns have led the writer to believe 
that in most cases the colloids of the cane juice are 
not the cause of a low raw sugar filtrability, but 


rather that it is due to the presence of finely divided 
insoluble impurities, which xnay not be true colloids. 
They consist of very fine insoluble matter of a viscous 
nature, which may well be classed as ‘‘semi-colloids.** 
Laboratory tests have shown that the pre-filtration 
of defecated juice results in a positive improvement 
of the filtrability of the syrups obtained therefrom. 
Be this as it may, there is no direct relationship be- 
tween the filtrability of the syrup and that of the raw 
sugar resulting from it. Sometimes sugars of low 
filtrability are obtained from syrup of good filtrability, 
and sometimes the contrary is found to be the case. 
This points to vacuum pan operation as the limiting 
faetor in the filtrability of raw sugar. In fact, it is 
concluded from the author*s observations obtained in 
different crops in Cuba that a substantial improve- 
ment in the filtrability figure for raw sugar and in its 
colour may be achieved by establishing the 4-masse- 
cuite vacuum pan boiling S 3 n 8 tem with the double 
purging of the 4th sugar. 


The Boomer (H.T.A.) Sugar-Weighing Scale. E. F. H* 

Dsijraou. Arehief Suikerind, Nederh-IndiSt 1 , No. 13, 
pp. 318-321. — It is a cross-beam apparatus ^n the 
form of a large equi-armed balance, one pan serving 
as the weighing platform, and the other as the tare- 
weight scale. It is said to be very strong, its sensi- 
tivity after the weighing of 100,000 sugar bags 
remaining unchanged. Its sensitivity is said to be 
such that loaded with one bag of sugar it will indicate 
an over or under weight of 100 grms. Its dimensions 
are given in a drawing, and it is also illustrated in 
photographs. It is sold at a moderate price. 


Butter Ettect in the Inversion of Molasses. Beniono 
R. Aaoi^ELLES. Proc. Idth Conf, Assoc, Sugar Tech. 
Cuba, pp 195-198 — ^Different proportions of molasses 
and partially inverted syrups were so compounded as 
to give mixtures wdth adi contents varying by 0*1 per 
cent., the pH and other factors remaining constant. 
Each of the mixtures was in turn treated with in- 
creasing amounts of sulphuric acid (sp. gr., 1*83), and 
the resulting pH values then read. Different pH 
values were thus obtained for each of the mixtures, 
showing the buffering effect of molasses to be variable 
with the original a^ content, and with the amount 
and the nature of the organic acids resulting from the 
treatment given in the clarification stage. Electro- 
metric ash and pH methods are advocated in the 
production of invert syrups and molasses. 


The Fanel-Sohamberg Cane MilL P.V.Tippst. Fcxu 
about Sugar, 1940, 86, No. 11, pp. 38-40. — ^This is an 
illustrated description of the new type of miU built 
for the Clewiston plant having boltless housings and 
free-floating top roll, particulars of which have 
already been given.* " ~ ’ 
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Review of Recent Patents. 


0* of patents with their (Sawings can be obtained on ^plication to the foil owing- Kingdom : Patent 

Office, Sales Branch, 3ft, Southampton Bnildings, Chancery Lane, London, W.C.3 (price is. each). Abstracts of United Kingdom 
patents marked in our Review with a star (*) are reproduced with the permission of the Controller of H.M. Stationery Office. London, 
from the Group Abridgements issued by this Department. Sometimes only the drawings are so reproduced. United Statee: Com- 
missioner of Patents, Washington, D.C. (price 10 cents each). France: L'Imprimerie Nationale, 87, rue Vieille, du Temple, Paris. 
xiermany : Jratentamt, Berlin, Germany. 


UNITED STATES. 

Centrifuging and Washing Massecnites. Euobne 
Roberts and George E. Stevens (assignors 
to the WESTERN STATES MACHINE CO., 
of New York). 2,223,663. December 3rd, 1940 
Use of steam for washing m.o. leads to inferior 
results (states the preamble of this specification), 
because of its poor penetration of the sugar wall, 
and its characteristic of dissolving too much grain 
before the average purity of the sugar can be brought 
to a satisfactory point. Warm water also has failed 
to give the desired result. Even the application of a 
fine hot water spray through a spray nozzle under 
considerable pressure fails to wash the crystals of a 
very fine grained or smeared m.c. satisfactorily with- 
out using large quantities of water, leading to the 
solution of large amounts of the cr 3 rstals. 



When the charge is introduced, it is preferably at a 
comparatively high temperature and low viscosity ; 
but during acceleration strong air currents develop 
inside the basket and cause a substantial reduction 
of the temperature, especially near the inside face of 
the sugar wall. Congealing of syrup in the case of 
smeared m.o. sometimes prevents mother-liquor from 
passing through the inner portion of the sugar wall, 
leading td the formation of a tough **skin** there. 
Under ^sese eenditiona even fine hot water spray at 


170 to 200°F. becomes reduced in temperature, and 
the desired result is not achieved. 

It has now been found that much of the difficulty 
heretofore encoimtered may be avoided by the appli- 
cation while the basket is revolving at high speed of 
a very hot mist consisting of both liquid and steam 
at a spray nozzle temiierature well above 212"‘F. — 
viz., iqi to 260°F. without damaging the sugar 
crystals, this permitting a large volume of liquid to 
pass through the sugar wall in a short int^erval of 
time. Notwithstanding the (Hx>ling influence of air 
currents, the temperature of the mist striking the 
inside face of the sugar wall remains high enough to 
raise the temperature of locally cooled areas, and 
largely to cure their tendency to prevent efficient 
washing and drying of the crystals. Moreover, this 
treatment results in the immediate melting of any 
“skin” on the sugar wall. 

An alternative but less desirable procedure is to 
provide a supply of superheated water imder pres- 
sure for admission to the spray nozzle during the 
washing stage. A hot mist of water and steam is 
produced from the nozzle and sprayed upon the 
charge m the basket when the pressure is released. 
In this embodiment of the method, the water is 
preferably held at a temperature of about 225 to 
250°F. Reference should now be made to the drawing 
herewith illustrating an arrangement of apjmratus for 
carrying out the present invention. 

The machine with its perforate basket 10 has a 
curb top 16 with a central opening 18 and a curb 
bottom 20 with a central opening 22. Spray nozzle 
24 is mounted on the curb top, having outlets 26 
directed towards the sugar wall. A su]>ply of hot 
water (not showu)^ is provided under }>re,ssure to a 
water lino 30 with valve 32 ; a supply of steam (not 
shown) is provided under pressure for admission to a 
steam line 34 with valve 36. 

Means are provided on the top cui’b 16 for com- 
bining the steam and hot water to form a very hot 
mixture suitable for delivery through the nozzle 24. 
A cover 60 is preferably provided on the curb top 16 
for closing the opening 18 during the spinning cycle. 
While either the top opening 18 or the bottom one 
22, or both, may be covered to advantage, the use of 
a top cover only gives satisfactory results. 

Use of the present invention in the centrifuging of 
extremely fine grained white massecuites, compared 
with the best prior practice, permits by shortening 
the cycle an inoreeuse of capacity of from 8 to 20 per 
cent. ; it also allows the amoimt of wash-water to be 
reduced from 25 to 40 per cent, with a proportionate 
reduction in the solution of sugar crystals ; and it 
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filially produces centrifuged sugar of lower moisture 
content. Improvements of similar extent are obtained 
in the treatment of other types of masseouites and 
magmas. 

Claim 6 — The method of washing syiup from 
sugar crystals in a revolving centrifugal basket which 
comprises providing a supply of hot water at a tem- 
perature between 160 and 200'^F., and under a 
pressure between 20 and 70 lbs per sq. in., providing 
a separate supply of saturated steam under pressure 
of between 20 and 70 lbs. per sq. in., leading streams 
t)f said water and Hfeani togeth<‘r aiul co-iriingling 
tlie same and BiJraying the resulting hot mist of 
superheated water and steam into the charge in the 
basket. 

Claim 7. — ^The motliod of washing syrup from 
sugar crystals in a revolving centrifugal basket which 
comprises pi'oviding a supply of superheated water 
under pressure at a temperature between about 226 
and 260°F., releasing the pressure and leading the 
water to a spray nozzle located inside the revolving 
basket, and spraying into the charge in the basket a 
resulting hot mist of superheated water and steam. 

Continuous Limixig and* Carbonatation of Juices. 

Henry A. Bbnnino, of Ogden, Utah, U.S.A. 
2,236,419. March 26th, 1941. — ^Apparatus for the 
continuous liming and carbonatation of sugar juices 
comprising a tank for holding a mixture of raw 
juices and previously carbonatated juice, means for 
supplying a CO|-bearing gas to said tank, an annular 
chamber surrounding said tank and constituting a 
mixing chamber, a substantially horizontal perforate 
partition dividing said chamber into a plurality of 
superi>osed sections, an upper one of said sections 
being in communication with said tank through an 
annularly arranged series of ports, a conduit leading 
from the lower portion of said tank and terminating 
ii. a substantially horizontal discharge portion in a 
lower one of said sections whereby previously oarbo- 
natated juice is conducted to said chamber and 
introduced thereinto in a substantially ckcumferential 
flow, means associated with the perforations in said 
partition for assisting in maintaining the circum- 
ferential flow as material from a lower of said sections 
passes through said perforations to an upper of said 
sections, means for adding raw juice to previously 
carbonatated juice conducted to said chamber from 
said tank, means to introduce lime into the resulting 
mixture of said juices, and means for discharging 
carbonatated juice from the apparatus. 

Fertilizer Manafaoture. Kai Petersen, of Soborg, 
near Copenliagon, Denmark. 2,241,734. May 13th, 
1941. — Claim is made here for a method of produc- 
ing fertilizers comprising supplying organic waste 
materials to a cylindrical container in a finely divided 
state with water, mechanically rotating the container, 
passing air over the material to promote the growth 
of the aerobic bacteria thereby ogocting a biological 


decomposition (mineralization and nitrification), and 
continuing the described mode of operation for a few 
hours, therby producing a mass in which the aerobic 
bacteria are present in a high concentration, the 
material thus resulting having a high fertilizing value. 

Recovery of Sugar from Beet Molasses. Roy H. 

Cottrell and Vernal Jensen, of Ogden, Utah, 
U.S.A. 2,239,082. April, 22nd 1941. Claim 1.— Tn 
a method of recovering sucrose from beet molasses, 
the steps of adding lime within 6 to 12°C. to precipi- 
tate calcuim saccharate, adding sludge obtained from 
a subsequent step containing hot calcium saccharate 
precipitate, filtering the resulting mixture while 
within 30 to 36'’C. to obtain cake containing hot and 
cold calcium saccharate precipitates, heating the fil- 
trate to precipitate hot calcium saccharate, treating 
the lesulting mixture to separate the same into a 
sludge containing the hot calcium saccharate precipi- 
tate and a substantially clear hot waste liquor, and 
adding said sludge to the mixture of cold calcium 
saccharate precipitate and cold mother-liquor in a 
previous step of the method. 

Use of Colloidal Gel for Purification. Pieroe M. 
Travis (assignor to Jacques Wolf & Co., of Passaic, 
N.J.). 2,220,667. November 6th, 1940. — Claim is 

made for the method of purifying a solution of 
incompletely refined sugar which consists in adding 
to tlic said solution a small quantity of a colloidal 
gel comprising a composite gel having approximately 
the following composition on a dry basis : calcium 
phosphate, 70 to 90 per cent. ; calcium silicate, 2 to 
10 per cent . ; and aluminium hydroxide, 2 to 12 
per cent. 

UNITED KINGDOM. 

Syrup for Stabilizing Food Products.! John J. 
Nauole, of 120, Wall Street, New York. 633,268. 
October 24th, 1939. — Claim is made for the prepara- 
tion of a stock stabilizer for impartmg the proper 
body and texture in the manufacture of certain food 
products (ice cream, cheese, etc.), consisting in the 
extraction of the soluble gums from Irish moss, 
adding an activated carbon as a filtering agent, 
adding sugar to the mixture of extract and filtering 
agent, and finally filtering to obtain a deodorized, 
defiavorized and decolorized syrup. Amount of 
sugar added may be such as to obtain a mixture 
having a density of about 67° Brix, and containing 
from 0*2 to I’O per cent, of the soluble extractive 
matter, based on the weight of the sugar solids. In 
extracting the soluble gums from the Irish moss, it is 
soaked first in water, and then boiled in a sugar 
solution to obtain an extract to which the activated 
carbon is added. After adding the carbon, the pS 
value of the extract may be adjusted to a reading 
of 7»0 to 8*0 pH to break the bond between the 
filtering agent and the gums in the extract, after 
which filtration is carried out, and the sugar lastly 
added to the filtrate. 


1 See also U.8. Patent, 2488,697 1940, p. 117, 
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Stock Exchange Quotations of Sugar Company Shares. 


LONDON. 


COMPANY. 

AnglO'Ceylon & General Estates Co. (Ord. Stock) . . 

Antigua Sugar Factory Ltd. (£1 Shares) 

Booker Bros., McConnell & Co. Ltd. (£1 Shares) 

Caroni Ltd. (2/0 Ord. Shares) 

(6% Cum. Pref. £1 Shares) 

Gledliow-Chaka’s Kraal Sugar Co. Ltd. (£l Shares). . 

Hulett, Sir J. L. & Sons Ltd. (£1 Shares) 

Incomati Estates Ltd. (£l Shares) 

Leach’s Argentine Estates Ltd. (10/0 units of Stock) 

Re3molds Bros. Ltd. (£1 Shares) 

St. Kitts (London) Sugar Factory Ltd. (£1 Shares) . . 
Ste. Madeleine Sugar Co. Ltd. (Ordinary Stock) .... 

Sena Sugar Estates Ltd. (lO/O Shares) 

Tate & Lyle Ltd. (£1 Shares) 

Trinidad Sugar Estates Ltd. (Ord 6/0 units of Stock) 
United Molasses Co. Ltd. (6/8d. units of Stock) 


Quotation 

July 21 St 

1941. 

24/0 — 26/6 


Quotation 

June 90th 

1941. 

24/0 — 26/6 . . 

1941 Dealings 
Highest. Lowest. 

26/3 — 24/3 

i- * 


i - 1 

11/3 — 8/9 

2f - 2f 


2|-.2f 

62/6 — 47/6 

1/0 ^ 1/6 


1/0 — 1/6 

l/2i - Hi 

21/9 — 22/9 


21/9—22/9 .. 

22/6 — 20/3 

““ 


life -life •• 

24/6 — 22/0 

26/9 — 26/9 


26/3 — 26/3 . . 

26/7i — 22/li 

A — A 

6/9 — 6/3 


ife ““ A 

.3/lOi — 3/lOi 


5/0 — 6/0 

6/6 — 6/0 

36/0 — 37/0 


34/6 — 36/6 . . 

38/0 — 32/7i 

H - i| 


If - 1| 

36/0 — 34/3 

13/6 — 14/6 


13/0—14/0 .. 

14/3 — 11/9 

6/9 xd 6/3 


3/9 — 4/9 

6/li — 4/0 

63/3 — 64/3 


2f~2§ .. 

64/6 — 46/0 

6/3 — 6/3 


5/3 — 6/3 

24/4i — 24/lOf .. 

6/7i — 6/0 

24/4i— 24/1 Oi 


26/li — 21/9 



NEW YORK (Common SHABB8).t 

1941. 


Namb of Stock 

Par Value. 

Closing Price 
June 30th. 1941. 

Highest 
for the Year. 

Lowest 
for the Year 

American Crystal Sugar Co 


16i 

171 .. 

9i 

American Sugar Refining Co. . . 

$100 


19 

13 

Central Aguirre Associates . . . . 


16 

22! 

16* 

Cuban American Sugar Co 

110 

4i . . 

6i .. 

3f 

Great Western Sugar Co 


24| 

26| 

19* 

South Puerto Rico Sugar Co. . . 


14i .. 

21 

13 


t Quotations are in Atnerloan dollars and fractions thereof. 


United States, All Ports. 

{WiUeU db Gray) 


Total Receipts, January 1st to June 7th 
Meltings by Refiners „ „ 

Importer's’ Stock, June 7th 

Refiners’ Stock „ „ 

Total Stock „ „ 

Total Consumption for twelve months . 


1941 

Long Tons 

1940 

Long Tons 


1939 

Long Tons 

2,367,834 

1,813,119 

. • . • 

1,865,090 

2,026.997 

1,677,646 

.... 

1.698,136 

130,814 

79,972 


44,494 

476,718 

492,070 

.... 

322,442 

607,632 

672,042 

. . . . 

366,936 

1940 

1939 


1938 

6,712,687 

5,648,613 

. . . . 

5,604,061 


Carry-over from previous crops 

Less Sugar for Conversion to Molasses 

Production to June 7th 

Exports since January let 

Stock (entire Island) June 7th . 


Cuba. 

{WilUU db Gray) 


1941 

Spanish Tons. 
1,184,393 

71,106 

1940 

Spanish Tons. 

688,293 

1989 

Spanish Tons 
729,172 

1,113,288 

2,400,000 

688,293 

2,763,903 

729,172 

2,696,517 

3,613,288 

1,381,794 

3,342,196 

1,173,330 .... 

3,425,689 

1,228,914 

2,131,494 

2,168,866 

2,196,776 


Qfindmg Ended 



Correspondence. 


Brevities. 


Evaluation of Cane Varietiea in Sonth Afrira. 

To The Editob, 

“ The Intebnational Sitgab JouBNAii.” 
Dbab Sib, 

I am directed by the Executive Committee of the 
Natal Sugar Millers’ Association to write to you in 
regard to the article “ Evaluation of Cane Varieties in 
South Africa ” by Messrs. G. M. Coates and V. M. 
HmoHY, which was publishecl in the January issue 
of your Joimial. 

It is considered that readers of the article, who are 
not conversant with the actual position, might be led 
to believe that the method f)f evaluation employed 
had in fact been adopted by the Siigar Industry in 
South Africa, and the object of this letter is to correct 
any such impression. 

The position is that in terms of our Sugar Industry 
Agreement an Enquiry had been held to determine 
the Additional Milling Value, if any, of non-Ul>a 
canes, and the article which you published was 
merely a precis of the .repiesentations made at that 
Enquiry on behalf of the Cane Growers. 

The proceedings at the Enquiry were very pro- 
tracted ; they commenced on the 1st April, 1040 
and only ended on the 4th March, 1941, when the 
Adjudicator made his award. 

Translated into the same terms as those quoted in 
tlie final figures of the article, the “ actual additional 
value per ton of each variety,” as awarded by the 
Adjudicator is as follows ; — 

POJ Co 281 Co 290 Co 301 
7-96d. 6-83d. 3-56d. 3-31d. 

It will be appreciated if you will publish this hotter 
so that any wrong impressions which may have been 
created by the article may be corrected. 

Yours faithfully, 

J. D. Cunningham, 

Natal Sugar Millers’ Association. Secretary, 

Durban. 21st May, 1941. 

We readily publish this disclaimer ; but would 
explain that the paper in question was published by 
us as an interesting contribution to the subject 
without any intention of taking sides in a controversy 
seemingly requiring an Adjudicator’s award to settle. 
In any case, the footnote to the authors* names 
made it clear that the paper was contributed by 
members of the South African Cane Growers* Associa- 
tion. It was a pive coincidence so far as we were con- 
cerned that the article published in our January issue 
appeared on the eve of the Adjurlicator’s statement 
of award. 


U.S. Quotas fob 1941. — ^Another revision of the XT.S. 
quotas, as fixed by the Depi^ment of A^culture, was 
announced on June 9th, showing a further increase in the 
total, this time by 273,672 short tons, making the figure 
7,126,561 short tons, as compared with the 6,851,889 tons 
announced on March 19th. The initial quota, established 
on December 7th last, was 6,616,817 tons. Cuba gets an 
increase of 78,283 tons. Domestic Beets one of 63,471 tons, 
Philippine Islands 42,173 tons, Hawaii 38,413 tons, Puerto 
Rico 32,678 tons and Domestic Cane 17,206 tons. Willett 
& Gray observe that the increased allowance for 1941 
works out a^ost exactly at the 4*624 per cent, average 
yearly increase in consumption over the last 118 years as 
recorded by them, but no such increase in consumption in 
any one year has been actually shown since 1929. 


Cuban Molasses. — ^Exports in 1940 from Cuba to the 
U.S. comprised 146,954,461 galls, of blackstrap, of which 
134,680,946 went to the U.S., and the remainder to the 
U.K. and Canada ; also 168,839,183 galls, of rich invert 
molasses, of which 110,416,920 went to the U.S, and 
58,034,913 to the U.K. and 388,350 to Canada. Nearly 
8 million galls, of invert syrup were exported, practically 
all of it going to the U.S. A figure of 9 lbs. of sugar to a 
gallon (U.S.) of high-test molasses or syrup is generally 
accepted in calculations relating to this material. 


Java Exports, 1940-41. — ^Exports of sugar from Java 
during the crop year ended March 30th last totalled 
837,342 long tons, according to Lamborn, as against 
1,214,125 tons in 1939-40, a decrease of 376,783 tons or a 
little over 31 per cent. This represents the smallest ship- 
ments in 38 years. In consequence, the carry-over on 
April let was 628,703 tons, an increase of 390,527 tons 
compared with April Ist, 1940. The peak carry-over was 
that in 1933 when 2,492,622 tons of sugar was in hand. 
Sugar production for 1940-41 totalled 1,679,697 long tons. 
Eor 1941-42 a crop of 1,722,350 tons has been decreed by 
the local government. 

** Luxovit.” — This is a German artificial honey pre- 
paration containing vitamins. A saturated sugar solution 
18 heated up to 60 to 66°C. with de-bittered yeast, when 
the sucrose present is inverted without the destruction of 
the cell contents, which are rich in vitamins. About 10 
per cent, of this liquor is mixed with 90 per cent, of an 
ordinary inverted syrup, and the product marketed under 
the name of “Luxovit.” It is a clear browm, opaque syrup, 
smelling somewhat of yeast, very sweet, and with a mildly 
acid taste. It contains enough invertase to effect inversion, 
making it a useful product to confectioners. Use of such 
preparation is being encouraged in Germany to make the 
war-time bread more palatable. 


Late F. R. Baohleb. — ^This well-known American 
chemist died recently in Oxnard, Cal., at the age of 62. 
In his earlier days, he had worked in Louisiana, where he 
had conducted es^riments on the use of colloidal clays 
for clarification; B but was better known on the beet side 
of the industry. He began in 1915 as chemist to the 
Oxnard b.s.f., and in 1934 was made supervising chemist 
to the group^ of eight factories belonging to the American 
Crystal Sugar Co. He invented a double eye-piece for the 
polarii^qpe for the simultaneous use of two observers ; he 
devised the one-solution method of analysing sugar pro- 
ducts; and he experimented with zeolites for removing 
potash and other salts from molasses. He also patented 
severed processes for clarifying sugar solutions. 


1 Dart. 49, No. 2, pp. 64-65. 
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Notes and Comments. 


The Churchill'Boosevelt Declaration. 

It Jms more than once been rumoured during the 
past summer that Hitler’s Government meant one of 
these days to stage a peace offensive based on the 
New Order lie is establishing in Euroi)e, in the hope 
that this would impress neutrals and give him a 
better chance to remain in possession of his gains. 
His argument would undoubtedly be that as Euroi>e 
IS now under one control it should be left as an 
(‘utity, and that further attempts to break it up 
would be so much aggressive action on the part of 
Uio Allies. 

It was well, then, that Mr. Churchill and Presi- 
dent Roosbvelt should arrange a venturous meeting 
somewhere in the Western Atlantic and draw up a 
number of points covering future intentions so as to 
nip this projected German propaganda in the bud. 
These points embrace “certain common principles in 
the national policies of their respective countries 
[Britain and America] on which they base their 
hopes for a better future for the world.’’ Briefly put, 
Ihese declare that (1) the two countries seek no 
aggrandisement, territorial or otherwise ; (2) they 
desire to see no territorial changes that do not accord 
with the freely expressed wishes of the peoples con- 
cerned ; (3) they respect the right of all peoples to 
(•Loose the form of Government under which they 
will live, and wish to see self-government restored to 
those who have been forcibly deprived of it ; (4) they 
Will endeavour to further the enjoyment of all coun- 
tries, victor or vanquished, of access, on equal terms, 
to the trade and the raw materials of the world ; 

(6) they desire to bring about fullest collaboration 
between all nations in the economic field, so as to 
secure improved labour standards, economic advance- 
ment and social security ; (6) they hope after the 
final destruction of Nazi tyramiy to see established a 
peace which will afford safety to nations and an 
assurance that all the men in all the lands may live 
out their lives in freedom from fear and want ; 

(7) such a peace should enable all men to traverse 
the high seas and oceans without hindrance ; (8) they 


believe all of the nations of tlie world, for realistic as 
well as for spiritual reasons, must come to the aban- 
donment of the use of force. Pending the establish- 
ment of a wider and permanent system of security, 
they believe that the disarmament of aggressive 
nations is a first essential. They will likewise aid and 
encourage all practicable measures to lighten the 
(unishing burden of armament for all peace-loving 
peoples. 

This momentous declaration of the aims of the 
leaders of tlie two greatest democratic countries of 
the world in continuing to a successful issue the 
struggle against the Nazi tyranny must dispose of 
the last shreds of the insinuation fostered by the 
Hitler clique that the Allies by continuing the war 
have aggressive intentions. Not that tlie Allied 
peoples ever thought so, but their aims, and those of 
the United States in the process of assisting them, 
needed crystallizing as a counterblast to the attempts 
of the Germans tn secure control of yet further 
countries of the wmld. The world States that are 
still neutral, which includes all South and Central 
America, will now know where they stand, in the 
matter of choice of ideologies, and it is hard to 
believe that they will prefer a Nazi-ordered world to 
living under the principles of the above eight points. 

Some neutrals have observed that this declaration 
is anticipating events and that the war has first to 
be won. But this is a matter of continuing or fresh 
strategy and tactics, and though it may be assumed 
that the two leaders who met at the rmdez^oua in a 
sheltered harbour somewhere in the Atlantic went 
very thoroughly into this aspect in the course of 
their conversations, they have no wish to enli^ten 
the enemy as to their intentions on that score. But 
the presence at the now historic meeting of high- 
ranking officers of the respective coimtries’ naval, 
military and air forces suggests that the immediate 
task of winning the war was very much a subject of 
debate and of decisions come to. But only time will 
show what was actually planned. Nothing is said to 
suggest that the President has committed his country 
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more definitely to entering the war as a combatant, 
and it seems likely that any such decision must defer 
as before to a policy of “gradualness,** dictated by 
the need to secure in course of some further time the 
unanimous backing of all that counts in American 
politics. The fact that Congress the other day passed 
the Bill for extending the time of service of army 
conscripts by only one vote suggests that American 
public opinion still harbours an extreme reluctance 
to adopting military measures as a means of defence 
against more distant dangers to their country. But 
the problem of assisting with materials the efforts of 
the EuroiJean allies has long since passed the stage 
of hesitation, and we are told that at this sea con- 
ference the whole question was further examined, 
with results which wiJl probably reveal in due course 
a further intensity of effort. The needs of the Soviet 
Union in the matter of supplies were also not 
overlooked. 


The War. 

Bus8ia*s determined resistance to the vast Gorman 
efforts to encompass the destruction of her armies 
and seize her leading cities has shown no slackening 
in the past month, and after some nine weeks of 
intensive fighting the Gormans are little nearer their 
goal, save in the Ukraine where the Nazi divisions 
have succeeded in overrunning the country to the 
vast curve of the Dnieper river and have isolated 
Odessa. But Leningrad, Moscow and oven Kiev are 
still safely in Russian hands, and though the German 
line has slowly encroached nearer those cities, the 
latter seem in no immediate danger and, save perhaps 
Kiev, may well hold out till the approach of winter 
makes any major operations difficult, as they are 
said to be well fortified. In the Ukraine, however, 
the German armies have undoubtedly scored a 
victory over the Russian defence and have succeeded 
in overrunning more than half that province. But at 
the time of writing it seems fairly clear that they 
have not been successful in destroying Marshal 
Budyonny’s southern Soviet army which was their 
primary aim. Most of the latter force has effected a 
more or less orderly retreat over the Dnieper and as 
this river is some 700 yards wide in its lower reaches 
and is fringed by marshes it forms a lino of defence 
not easily passed. The Gormans have now reached 
some of the industrial regions of the Ukraine. They 
have, however, much further to go before they can 
turn south to approach the' Russian oil regions and 
in the final stage would have to cross the vast 
Caucasus range of mountains, the defence of which 
may offer considerable possibilities for the Russians. 

These German gains have not been effected without 
huge losses in men and material to both sides, but it 
may be assumed from the nature of the fighting that 
the invaders have suffered the most. Russian esti- 


mates of German losses in the field are mounting up 
to the two-million mark. Russian losses are more a 
matter of conjecture, for the Soviets are naturally 
silent on that score, only reporting the respective 
losses of aircraft, and Gorman figures are invariably 
suspect from considerations of the propaganda they 
excel in.i But the Russians have the greater reserves 
of manpower from all accounts ; only their ability to 
equip it in time is the unknown factor. So far there 
is little or no indication to suggest that they are near 
the end of their reserve resources, and their air force 
is still aggressively active. The drain on German 
material has undoubtedly been very heavy and will 
increase as the Nazis penetrate further from their 
homo bases. And Russian tactics of guerrilla warfare 
behind the German lines persist wherever the terrain 
allows, and are a serious factor for German supply 
services. 

The next very few weeks will probably prove 
decisive in settling whether Germany can accomplish 
her task in Russia before winter comes or whether 
she will have to admit a serious setback to her plans 
and the need to dig in along a 1600-mile front for 
months to come till the spring provides opportuni- 
ties, if any, for further advances into thojieart of 
Soviet territory. The probability seems already writ 
large that the Nazis will fail to secure any tangible 
results in the remaining short time during which the 
going is good. But in that event there will be no 
Hindenburg line to hold the Russians in check and 
it seems unlikely that the latter, unless they are more 
exhausted than is supposed, will be content to pass 
the interval in trench warfare when the terrain is 
familiar to them and they are the more accustomed 
of the two to winter movement. So a campaign of 
.winter attrition seems the least to expect and is quite 
in keeping with the Russian character. Meanwhile it 
is emphasized that a Gorman setback in Russia just 
now will not exhaust the Nazi powers to strike in 
other directions during the winter, and the Allies 
must not relax their efforts to maintain their firm 
hold in other quarters. The Mediterranean and Spain 
are likely danger points, and Vichy is increasingly 
treacherous in policy. And there is Japan who seems 
hovering on the brink of decision to start major 
hostilities in the Far East, in the belief that the 
auspices will never be more favourable for territorial 
acquisitions than they are now, when the Russians 
in their north and the British in the south are unable 
to bring to bear their full forces because of commit- 
ments in Europe. Fortunately America is also vitally 
interested in the Far Eastern etatua quo* 


German Strategy. 

Some insight into German strategical plans for the 
past summer which seemingly came to nought has 
lately been revealed and indioates how nearly the 


\ German figures of enemy losses are often correct when they are winning, but are usually doctored when things are not going so 

well with their operations. 
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present position of the Allied combatants in the Middle 
East was jeopardized at a time when the Allies were 
much less well placed to withstand a pincer move* 
meiit on their hold of Egypt. When at the beginning 
of April Jugoslavia revolted against its quislings and 
attempted to form a firm front against Germany, the 
German overrumiing of the country which speedily 
followed seemed yet another instance of the futility 
of small countries resisting the German might. But 
General Simovitch, the Prime Minister of Jugo- 
slavia, now claims that his country in taking up that 
attitude made a solid contribution to the failure of 
German plans to overrun both the Ukraine and 
'Purkey in a pincer movement at just that date, 
the object being to seize the Russian oil wells in the 
Caucasus, as well as to advance on Egypt from Libya 
and through Turkey and Syria. The sudden defec- 
tion of a neutral country on the German flank, as 
Jugoslavia was deemed to be, upset those plans and, 
instead, the Nazis had to invade first Jugoslavia and 
then Greece and finally Crete — operations which de- 
layed the original plans so long that the British liad 
time to suppress the premature Iraq rebellion and 
turn the German “tourists” out of S 5 rria. As a con- 
sequence the Germans abandoned, for the time at 
any rate, the invasion of the Caucasus from the 
south and substituted a frontal attack on Russia 
which, as all the world knows, has not gone according 
to plan and has seriously depleted the German 
supplies of oil, while so far the road to Baku and 
Batum has not been opened, the Germans losing 
instead such oil stocks in Rumania as the Russian 
bombers have managed to destroy. 

If the Germans fail in their present drive through 
the Ukraine some observers think they will yet 
attempt in tlie near future the southern passage 
through Turkey. But now that Syria is in Allied 
hands the R.A.F. would be in a bettor position to 
go to Turkey’s aid and the British Middle East 
forces would also be a danger to the German flank. 
The German strength in Libya remains to be seen, 
but it is probably appreciable. 

In respect to the Battle of the Atlantic, there is 
little news to go on, but all indications are that the 
German hold on those waters both by air and under 
the sea is undergoing a steady setback. British ship- 
ping losses are now published only intermittently but 
are said to be appreciably less of late weeks ; whereas 
the tale of German and German-controlled shipping 
losses is becoming formidable. In five weeks to about 
the middle of August the enemy had lost by capture, 
scuttling or sinking approximately 606,000 tons of 
merchant shipping, this figui'e including the Russian 
contribution ; and the total since the war began is 
put at about four million tons. At this rate the Ger- 
mans may live to regret that they ever initiated a 
policy of ruthless sinkings, since the Allies now per- 
force follow suit, and their bag is only limited by the 
fewer opportunities that present themselves. 


Trinidad College of Tropical Agricultore. 

The annual report of the Imperial College of 
Tropical Agriculture in Trinidad for 1940 states that 
throughout the year the activities of the College were 
satisfactorily maintained, the number of scholars and 
students in residence at the end of the year being 
67 — figure which has only once been exceeded. 
This is gratifying since the research work at the 
College, affecting mainly cacao, sugar and fruit, has 
an important bearing on food supply, and the train- 
ing given to agricultural scholars by arrangement 
with the Colonial Office affords a safeguard against 
a recurrence of the shortage of specialist officers 
which the Colonial Empire experienced after the 
1914-18 war. 

Of the 67 students in residence, over 30 were taking 
the Diploma couise and 19 the Associate course, 
while 7 were engaged on the Third Year Sugar 
Technology course. The Diploma students came 
mostly from the B.W.I, but there were also men 
from Coliunbia, Venezuela and Hong Kong. The 
Associateship students were mostly Colonial Office 
scholars. 

As the value of the training given by the College 
in sugar technology has become more widely known, 
there has been an increasing demand by employers 
for College men trained in this science. And this de- 
mand seems now to be producing in turn a supply of 
students who wish to take the training. Previously, 
only two or tlireo students each year after com- 
pleting their preliminary two years in the Agriculture 
Diploma course elected to branch off into sugar 
technology ; but in the current year there are seven 
students so engaged, of whom five are destined for 
the West Indies. As a consequence, a new separate 
building IS becoming mgently needed for the sugar 
technology department, so that adequate laboratory 
accommodation can exist for the succession of first 
and second year students that promises to arrive in 
the next few years. Such an addition to the existing 
buildings would relieve the present strain on the 
chemical department where at present sugar tech- 
nology work is conducted. 

Research woik in sugar technology, first started 
in 1938-39, proceeded very satisfactorily during 1940. 
Meetings were held with the Chemists and Engineers 
of Trinidad sugar factories at which previous season’s 
research work was discussed and apposite criticisms 
and very useful constructive suggestions wore offered, 
to the benefit of the College training course. Such 
discussions have shown how much the technology of 
sugar lacks a basis of systematic scientific investiga- 
tion and how great, therefore, are the opportunities 
for further improvements of the factory processes 
through such study. Unfortunately the cost of travel, 
both in time and money, militates against any large 
attendance from other parts of the West Indies at 
such meetings. The College technologists have had 
to do what they could by travelling to make contact 
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with the industry in all the West Indian colonies. 
Mr. Datiss has suggested to the Sugar Manufac- 
turers* Associations of Jamaica and of Barbados that 
they should each employ a technologist of their own 
to form a link between the College research depart- 
ment and their various separate factories, to interpret 
results to the (usually non- technical) managers of the 
factories, and to act as their technical advisers 
generally. Such technical advisers to groups of 
small factories should have no difficulty in bringing 
about economioH and improvements in efficiency of 
a financia] and readily calculable value far in excess 
of the cost of their services. It is naturally difficult 
for the smaller factories to keep fully up-to-date 
without continuous technical assistance. 


Colonial Sugar Refining Company. 

At the annual meeting for the year ended March 
31st, 1941, of the Colonial Sugar Refining Company, 
the Chairman (Mz*. E. R. Knox) gave his usual sur- 
vey of the position of the Australian sugar industry 
and of his company’s share in its prosperity. The 
recjord Australian production of some 900,000 tons in 
1939 was not repeated in 1940 owing to the incidence 
of floods and cyclones, falling in fact to 783,000 tons. 
The 1941 crop is forecast at 830,000 tons, but the 
{flipping and storage difficulties which are threatening 
may prevent the manufacture into sugar of part of 
that crop. Fortunately, all the sugar of the 1940 
season was expected to bo removed from Australia 
before the su<*coediiig crop (jonunenced, in spite of 
the existing shortage of shipi)ing. At the Company’s 
mills 164,208 tons of sugar were produced in 
Australia in 1940 and 118,463 tons in Fiji. All the 
export sugar continues to be sold to the British 
Ministry of Food. 

The Company’s new distillery at Melbourne was 
complet'd during 1940 and has worked satisfactorily. 
Additional molasses W€is bought in Queensland last 
year for producing power alcohol, for wliich there is 
a ready market, and this year the amount of molasses 
required for this purpose will bo still greater and has 
nocessitakid the purchase of a ta.nker for carriage of 
molasses in bulk. 

The C.S.R.C. has endeavoured to bear its share 
of the national war effort. Three factories have been 
constructed, all at the Company’s own expense, for 
the puipose of producing war material and, as well, 
a largo amoimt of war work is being carried out in 
their general workshops. This production of muni- 
tions is being done either as a gift or without any 
profit to the com]>any. 

Trands in the U,S. Sugar Industry. 

Some trends in the distribution of sugar in the 
United States have recently been analysed by the 
Bureau of Census of the Department of Commerce 
and published in a service pax)er.i From this one 


gathers that a predoimnant trend since 1929 has 
been for refiners of both beet and cane sugars to 
maintain close contact with industrial consumers, 
although wholesalers and jobbers continue as leading 
factors in the actual distribution. With cane sugar 
refiners a tendency to increase factory sales branches 
is noted, but sales direct from refineries have shown 
little change during recent census periods. 

In the distribution of beet sugar approximately 
three-fourths of that produced in the States in 1939 
was sold direct from refineries to wholesalers and 
jobbers. Sales to industrial users, e.g., confectionery 
manufacturers, amounted to 13*5 per cent., while 
sales direct to retailers accounted for 6*9 per cent. 
Compared with 1929 and 1936 it is significant to note 
that although wholesalers and jobbers continue to be 
the predominant channel for beet sugar, a gradual 
decrease is taking place (from 93*9 per cent, in 1929 
to 76*7 in 1939). In contrast, sales to users increased 
in the same period from 6-1 to 13*7 per cent., showing 
a tendency on the part of the sugar manufacturer to 
deal more directly with the industrial user. The pro- 
portion of the total output sold to retailers for re-sale 
has remained at approximately the same level as in 
1936. Sales direct to households came to 2*7 per cent. 
Brokers handled 84 per cent, of the total value of 
the sugar produced. 

In respect to cane sugar, approximately 38*3 per 
cent, of the quantity refined was sold from plants 
to wholesalers and jobbers, while 31*7 per cent, was 
marketed by selling organizations owned and opera- 
ted by the refiners, and 13*6 per cent, was sold to 
retailers. In addition, 16*3 j^er cent, was sold direct 
to industrial users. No sales to households are 
recorded. Nearly 67 per cent, of the total cane 
sugar distribution was handled by the brokers. 
Compared with 1929 and 1936 increases are noted in 
sales by refineries through their own sales branches 
• — 31*7 per cent, of the total output, compared with 
24'9 in 1936 and 26-1 per cent, in 1929, indicating a 
possible tendency by the refiners to establish selling 
branches of their own. Sales direct to industrial users 
have increased from 8*6 per cent, in 1929 to 16*3 in 
1939. A gradual decrease is noted in sales (inland and 
export) to wholesalers and jobbers — ^from 63*3 per 
cent, in 1929 to 39*6 per cent, in 1939. 

The cane sugar refining industry in the United 
States consists of 27 plants, but the seven leading 
cane sugar refining corporations account for 71*1 per 
cent, of the total value of sugar produced. The com- 
bined net income in 1939, before deduction of interest 
on long-term borrowings and of income taxes, on the 
average total capital employed by these corporations 
in their cane sugar refining operations was 3*6 per 
cent. The rates of return for individual corporations 
ranged from a loss of 3*9 per cent, to a profit of 9*8 
per cent. Three of the seven had rates higher than 
the average. 


\ Xndiuttlal Eeferenoe Service, Part 8, Ka 48. 
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The syatem under which cane is grown in Louisiana 
is conditioned by the history of the industry. In the 
passage from the primitive life of the early settlors 
as hunters and traders to a settled life on the land, 
experiments were made with various crops of which 
tobacco nnd indigo were the most important, the 
latter promising to become the staple crop. It fell 
from favour towards the end of the eighteenth 
century through disease, low prices and injurious 
effect on the health of the slaves, a rather curious 
I’eason in view of Indian experience where the 
labourers appeared to derive a beneficial effect, 
particularly on the skin, from contact with the fer- 
menting extract in the process of beating the liquor. 
It was to sugar cane, first introduced in 1761 but 
with small success owing to failure to produce a 
well-granulated product, that attention was turned 
in 1794. From then on the cultivation of cane became 
an established industry which still survives in spite 
of many vicissitudes. Of these the most devastating 
was the civil war when the output of sugar fell from 
264,159 tons in 1861 to 6971 tons in 1864. Fiscal 
policy and disease have also, at times, had their 
repercussions. 

The civil war, with the abolition of slavery, shook 
the very foundations of the industry which was 
forced to adapt itself to the conditions involving a 
]>aid labour force. The reaction was directed to the 
employment wherever possible of machinery. About 
the same time a revolution was taking place in the 
processes of manufacture. Power units for grinding 
and the work of the factory, the vacuum pan and, 
in fact, all those changes which have led to the 
development of the modern central, were in process 
of evolution. In 1880, when the output of sugar 
had recovered to 136,612 tons, this quantity was the 
product of 1144 small mills. In 1880 there were 273 
factories grinding by horse power and all were elimi- 
nated by 1906. 

Tins early history, here summed up in a few 
words, together with an account of later develop- 
ments particularly on the technological side, was 
recoimted by C. A. Bbownb in a paper entitled 
“The Development of the Sugar Cane Industry in 
Louisiana and the Southern States** at the Sixth 
Congress of the International Society of Sugcu* Cane 
Technologists in 1938. The technical developments 
both in factory and field, however, find their counter- 
part in other cane growing countries ; they are, in 
fact, world-wide reactions to progress. Louisiana 
shows other reactions which can be directly traced 
to the civil war and they concern the economy of 
the estate as it has adapted itself to the conditions 
imposed by the change over from slave to free, paid 
labour. Concurrent changes in the factory which have 


led to the development of the large central as the 
most economic unit have not been without influence 
and the result is a somewhat bewildering variety in 
the systems under which cane is grown. 

In addition to this variety of systems, rather 
imderlying it, is the irregular distribution of the 
crop While of the total crop acreage of the State 
only 6*6 per cent, is under cane, this figure for the 
20 sugar parishes is 18*6, while there is a wide varia- 
tion between the different parishes. Thus, in St. 
Mary parish, 61*7 per cent, of the cropped acreage 
is under sugar ca-no ; Assumption, Iberia, Iberville 
and St. John all have over 40 per cent, and W. Baton 
Rouge 39*4 per cent. At the other extreme Avoyelles 
has 4*7, Rapides 4*4, E. Baton Rouge 2*2 and St. 
Landry only 2*1 per cent. Broadly speaking, cotton 
takes the place of sugar cane in those parishes in 
which the acreage under cane is low. 

When attention is directed from these broad 
differences to those which concern the individual 
units, the complexity of the economic conditions 
under which cane is grown becomes even more 
apparent. Using the term “oj^rator** in the sense of 
the worker of the unit, whether landlord or tenant, 
more than a quarter of the operators grow two acres 
or le^ss, approximately half grow ten acres or less 
and only nine per cent, over 20 acres. Yet that fourth 
grow only two fjer cent, of the total acreage and that 
nine per cent. 76 per cent. The reason is that there 
exist a number of units which grow over 1000 and 
even 2000 acres. There appears here a valuable 
opportunity for seeming data on the relative efficiency 
of small and large scale units. A commencement of 
such a study is recorded in a series of Bulletins 
recently issued by the Agricultmal Stations of the 
Louisiana State University.i 

The last of those considers 100 farms distributed 
over nine parishes and excludes farms growing less 
than 30 acres, farms, that is, which may be 
termed family farms, and the chief object of the 
study is the labour and tenancy relations. Some one- 
third of the sample had below 60 and another third 
over 100 acres with five of 600 to 999 acres and four 
over 1000. It occupies, therefore, a middle position 
between the first two. 

The essential difference between these farms and 
the family farm lies in organization of the labour 
supply. For the most part, that is, some 77 per cent, 
of the total cane acreage, is worked by wage labour ; 
a fmther 20 per cent, is worked on a share tenant 
system and a little more than three per cent, by that 
most primitive of share systems, share cropping, a 
system adapted to the poorest class of field worker 
who provides only labour in return for a share in 
the crop. In only one parish, and then only to the 


1 Form Monogmoot and Cart Study on 500 FomUy-Hzed Famt in the Ltmieiana Sugar Cane Area, Butt. 814, 1940. 
Finemeiai Bmke df Large Sugor Cam Farm <ft Louixiano^ Bull 816, 1040. The Sugar Cane Fam^ BulL 320, 1040. 
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extent of 13 acres, is a cash tenant system adopted. 
Share croppers are found principally on the smaller 
sized farms while share tenants are mainly concen- 
trated on the medium sized and, to a less extent, on 
the larger farms. Characteristic of the farms is that 
they are owner managed with the owner resident on 
the farm or near by ; absenteeism is rare. A further 
point having bearing on the labour question is the 
f€U3t that sugar cane, if the main, is not the only 
crop. Crops, in fact, occupy only some 47 per cent, 
of the total farm area with woods covering over 
3J per cent. Of the cropped area 62*4 per cent, is 
under cane, with corn interplanted with soy bean 
occupying some 37 per cent. Soy beans, cotton and 
potatoes fill in the greater portion of the remaining 
area. Livestock plays an insignificant role. 

As bearing on the labour question, too, is the degree 
of mechanization. Only two out of 34 farms under 
60 acres of cane employ tractors, thereafter the tractor 
plays a more important role with one marked excep- 
tion, that of a farm of over 1000 acres with no tractor. 
The explanation is that this farm is run entirely on 
a tenant basis. 

Turning more directly to labour, much of this is 
resident, particularly on the larger farms, and it is 
of interest to note the divergence of oiimion of the 
different operators as to the advantages or the 
reverse of residential labour. Better work is claimed 
by the advocates of each system as well as by those 
who favour share croiq3ing. Actually 62 of the 60 
farms worked by wage labour only, four of the 15 
farms worke<l by share tenants, three of the five 
farms worked by share croppers and all the ten 
farms working both systems provided residences for 
the labour. As to the nature of the labour, it comes as 
a surprise to one not personally acquainted with the 
area, that some 45 per cent, of the labour is white. 
As might be expected, however, there is considerable 
variation in the percentage of wliites in the different 
classes of labour. Among resident woi’kers, this 
percentage is 40, among share tenants 73 while, 
among share croppers, that system which arose in 
succession to slavery particularly in the cotton 
tracts, it is 36. 

There is, of course, a seasonal demand for labour 
which reaches its peak in December when it is some 
three times the demand of the slack months, July to 
September. The growth of several crops, however, 
tends to equalize the demand. It seems that the 
resident labour kept is commonly in excess of the 
minimum demand. Non-resident labour is mainly 
recruited locally but, especially on the larger farms, 
it may come from a distance, even another State, 
when it may be obtained through a contractor. 

It will be sufficient only briefly to refer to the 
wage rates, as local standards differ so greatly from 
coimtry to country. The daily rate for resident 
labour averages 30*96 ; for cutting, $1*38 for white 
and $1*34 for coloured, these rates being slightly 


lower for non-residents. The yearly income of resi- 
dent labour averages $280 for the head of the family 
and $366 for the unit family. Approximately half 
the cutting is done on piece work at a rate of $0*64 
per ton. In addition to the above, resident labour 
receives certain perquisities, house and garden, wood, 
farm and garden equipment and so on. The value of 
this is estimated at $69 per annum by the operators 
and $45 by the enumerators. Non-resident labour 
may receive as perquisites house or room, wood and, 
in a few cases, board. Resident laboiu* may receive, 
too, short term loans which averaged $120 per 
family. 

Tenant labour is, as has been said, of compara- 
tively small importance. With one exception, the 
lease is an oral agreement for one year with renewal 
unless particularly specified. Arrangements for tend- 
ing the crop, provision of farm equipment and seed, 
mending the ditches and so on varied widely. The 
usual arrangement appears to be on a two -thirds, 
one-third basis. 

The above forms a brief survey of the general 
conditions prevailing in the Louisiana sugar area. 
The second of the quoted Bulletins deals with the 
financial results secured under this general system 
on 33 farms in 1937 and 35 in 1938. Averaging as 
these do some 2200 acres under cultivation and 1400 
acres under cane, they are definitely on the large side. 
In making this financial survey an initial difficulty 
arose from the fact that sugar cane, if the chief, is 
not the only crop grown. The cost of producing 
these other crops is, therefore, included in the general 
overhead costs and credit taken for the income 
derived from their sale. Of the total cost the out- 
standing single item is labour, some 52 to 55 per cent, 
of the total and divided between 16 to 17 per cent, 
overhead, 14 to 16 per cent, planting and cultivating 
and 23 to 24 per cent, harvesting. Interest at nearly 
10 per cent, and estimated at 6 per cent, on total 
value of assets, is the next biggest single item though 
the sum of various items which can be grouped as 
materials, accounts for some 10 per cent. Income is to 
the extent of some 90 per cent, from cane, made up 
of 68 per cent, from sale of cane and 22 per cent, 
from Agricultural Adjustment Administration 
payments. 

Seeing the mixed nature of the crops grown, an 
attempt is made to determine the eflect of mixed 
cropping by collating the results on a basis of total 
cultivated area and of area imder cane. Though there 
is a tendency for the smaller farms, those under 
760 acres in cone, to broaden the range of crops 
grown, there is little difierence in this respect, the 
cane acreage of farms with less than 760 acres under 
cane forming 66 per cent, of the total in 1937 and 
60 per cent, in 1938 against 66 and 62 per cent, 
respectively for farms with between 760 and 1760 
acres and 64 and 63 per cent, respectively for farms 
with over 1760 acres. There is a tendency for the 
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net operating income to decrease with size of farm 
while, after debiting interest, only the farms under 
2000 acres cultivated and 1760 acres cane show a 
profit and then only in 1938. This economic advan- 
tage of the smaller farms is shown in another way 
by the fact that those farms disposing of more than 
35,000 tons of cane showed a higher cost per ton of 
cane sold. 

From an analysis of the financial returns on a 
basis of tons of cane per acre, it appears that only 
those farms giving the highest yield per acre showed 
a profit after debiting interest and then only in 1937 ; 
in fact, yield is the dominating factor. But yield is 
itself shown to bo dependent on the size of the farm, 
the average size of the farms yielding under 22 tons, 
between 22 and 26 tons and over 26 tons j^r acre 
being respectively 6393, 4854 and 3763 acres. It is 
unfortunate, therefore, that the analysis is not carried 
a step further to indicate the degree to which tenancy 
in one form or another is adopted in the farms of 
the different sizes, though it is stated in tlie com- 
mencement tliat all these large scale farms are worked 
substantially on hired labour. 

The first Bulletin deals with an entirely different 
ty|io of farm, the family sized farm producing five 
or more acres of cane, ton or more acres of crops 
and deriving 60 per cent, or more of its income 
from cane. The average size of the 600 farms is 
160 acres with 41 acres under cane and 46 acres 
under other crops. 38 per cent, were owner occupied, 
26 per cent, part owned and jmrt leased, the re- 
mainder leased. 

Two methods are adopted for measuring costs ; 
the “net cost,” charging all costs to tlie main enter- 
prise — in this case cane — ^and crediting subsidiary 
income, and “direct allocation,” charging indirect 
exjiensos in proportion to use in the main enterprise. 
The latter is perhaps the more accurate but certainly 
the most difficult. Taking the first method, the 
average net cash cost was $2-31 per ton cane and the 
income from sale of cane and A.A.A. payments 
$3*68, leaving a profit of $1*37 against which has to 
be set a valuation for operator’s and family labour, 
rent, interest and depreciation, estimated at $1*98. 
Even in these farms labour forms the outstanding 
cash charge at 39 per cent, of the total with the 
unpaid labour forming 16 per cent. A somewhat 
different picture is given by the direct allocation 
method. Cost of production per ton amounted to 
$2*90 with income $3*72 and of this $1*40, or 48 per 
cent, is labour inclusive of operator’s and family 
labour. The net profit on this basis is $0*82 per ton 
of cane, against which must be set rent, interest and 
depreciation which, at the same figure as before, 
$1*22 per ton of cane, leaves a loss of $0*40 per ton. 

It is not necessary here to follow the analyses of 
the charges other than labour, which are given 
in this Bulletin. It is pointed out that, in matters 


like these, averages have little value in determining 
the factors underlying success. In an attempt to 
determine the more important of these factors the 
five points, size of business (cultivated area), rates 
of production (yield per acre), choice of enterprises 
(proportion of cropped area under cane), labour 
efficiency and horse and machinery efficiency, are 
considered. The comparison is simplified since the 
price received for the product, cane, varied little 
and the A.A.A. payments were constant. For the 
purpose of this analysis farms were divided into 
those with loss than 60 acres in crops and those with 
more, and each of these grou}>s is further subdivided 
according to the yield, whether over or under 22 
tons per acre, with a further subdivision according 
to the percentage, less than 35, between 36 and 46 
and over 45, in cane. The analysis is made both by 
the net cost and direct allocation method and, as 
the conclusions are similar by both methods, the 
figures boro quoted are those for net cost. 

The first conclusion is that the larger the size of 
business the lower the c^ost. The small group of farms, 
averaging 30 acres in crops and 11 acres in cane, 
produced at $115 ]>or ar*<ro or $5*40 per ton of cane, 
the corresponding figures for the largo farms, which 
averaged 160 acies under cro])s and 68 acres under 
cano, being $92 and $4*10. Chirrent cash costs, on 
the other hand, averaged $2*24 for the small farms 
per ton and $2*90 for the large farms. 

In the matter of yield, the higher the yield per 
acre, the lower were the costs per ton. Of the small 
group the low yielding farms averaged 16*7 tons per 
acre with a cost of $6-34 per ton ; for the high yield- 
ing farms the respective figures wore 27*0 tons and 
$4*7. Figures of the same order were obtained in 
the case of farms forming the large group. The 
difference in this matter was such that the cost per 
ton on low-yielding small farms was about double 
that on high-yielding largo farms. This is the case 
despite the fact that costs per acre increased on the 
high-yielding farms. 

With regard to the tliird item, proportion of the 
cropped area under cano, the analysis shows that, for 
any particular size of farm and yield of cane, the 
cost per ton of cane decreased with a rising perc-en- 
tage of the area under cane. That, it would appear, 
is merely another way of stating that in 1938, the 
year for which the figures are quoted, cane was the 
most profitable of the crops grown. 

The last figures to claim attention are those for 
crop-acres per man. On the small farms the figure 
for this measure is 16*10 ; on the large farms, 19*30. 
There is here evidence of greater labour efficiency on 
the large farms, tractors playing only a minor role, 
being owned on only 85 and hired on 66 of the 600 
farms. 

H. M. L. 
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Overhead Irrigatioa* 


With its high labour costs and a considerable area 
of cane under irrigation, Hawaii has, more than any 
other cane growing country, reason to study closely 
ways and means for reducing the charges of this 
operation. There has, in fact, occurred a revolution 
in the methods of applying water to the crop, as 
references, too many to detail here, in the earlier 
issues of this Journal indicate. Contour lines, 10 and 
20 ft. borders, straight long lines where the field 
slope is less than 3 per cent, and “herring bone** 
long lines where the slope is greater, with concrete 
flumes to check seepage and erosion, are some of 
the newer methods. These have resulted in greater 
labour and water efficiency, but all show certain 
defects. There is irregular vertical and lateral distri- 
bution of water from the long line, leading to pro- 
gressively poor growth towards the tail, and root 
development is irregular. This is partially cured by 
slowing down the rate of water delivery which, 
however, results in an excessive loss by seepage. 
Again, dit(^lies, flumes and irrigation pipes offer 
serious ol>stacleH to mechanized cultivation. Under 
existing conditions, with adequate water and labour, 
the balance is in favour of the newer methods, but 
conditions may cliange and it is with this possibility 
in view that the Waialua plantation has experi- 
mented with overhead irrigation, of which an account 
was given by H. R. Shaw at the Third Annual 
Meeting of the Hawaiian Sugar Technologists,! 

Overhead irrigation has been the subject of much 
study in the United States of America and has 
become an established practice for high priced crops, 
vegetable, nursery and citrus crops. Usually the 
installation is permanent with overhead perforated 
pipes or groimd pijies with vortical rises carrying 
sprinklers at 40 to 60 ft. intervals. Such an instal- 
lation costs some $300 per acre, Iii addition till 
recently siirinklers left much to be desired. But 
great strides have been made not only in the improve- 
ment of the efficiency of the sprinkler but in the 
construction of piping, with protective wrappings 
adding to its life, and of quick action couplings. 
Long lengths of lightweight, water-tight piping can, 
thus, be quickly erected and portable installations 
have bec.omo a possibility. 

Overhead irrigation was first tried out in Hawaii 
on the Hawi Plantation in J923. The main trouble 
in these trials lay in the sprinkler head and a home- 
made typo was introduced, delivering 6J galls, a 
minute under 38 lbs. pressure. Trials on the Ewa 
Plantation between 1926 and 1930 with this and the 
OxT, a commercial type of sprinkler, indicated that, 
given an improved sprinkler, overhead irrigation 
could compete with the fuiTow system, a significant 
gain of over 0*6 tons sugar per acre with better 
juioes being recorded. 


Waialua has, in recent years, suffered from a water 
shortage and, following difficulties experienced in 
long line irrigation, the opportunity was taken to 
experiment with the latest equipment for portable 
overhead irrigation. In 1936 sufficient equipment was 
obtained to try out the system on a 4-acre field of 
four-month-old cane laid out on the herring bone 
system. Though too sixiall to give reliable com- 
parative figures, the results were such as to encourage 
the extension of the experiment to a 106-acre field 
of rolling terrain with a general 7 per cent. slox)e. 
Of the two systems of obtaining a water supply 
under pressure, a portable motor-driven pump 
directly coupled to the portable system and drawing 
water from an open ditch along which it is moved, 
and a central pump with permanent pressure lines 
to which the portable laterals are connected, the 
latter was chosen as being the more economical. In 
the present case, the permanent supply linos were 
bedded 3 ft, deep along the main ridges and carried 
hydrants at 100 ft. intervals. The permanent piping 
used was spiral -weld, 12-gauge steel with 22^ lb. 
asbestos wrap with pipes 40 ft. in length. 1360 ft. of 
8 in. and 6480 ft. of 6 in. piping was used j t)ut these 
lengths are excessive owing to the shape of the field. 

The pump, an Allis-Chalmers capable of delivering 
1300 galls, per min. under 76 lbs. per sq. in. pressure, 
was sited near a supply channel from whicli a lead, 
doubly screened, led to a siunp within the power 
house. The portable pipes were of 16-gauge galva- 
nized iron in 20 ft, lengths with patented quick- 
coupling joint. Each pipe carries a Jin. service 
outlet. Two types of sprinkler were used, the 
Rainbird Model 80 and the Buckner “Special Over- 
size.** At nozzle pressures of 60 lbs. per sq. in. the 
radial throw of these is 70 ft. with, as the diagrams 
indicate, a very even scatter up to 60 ft. and a sharp 
decline above that distance. 

The cost of the installation was $14,060 or $132-66 
per acre — $90*11 on the permanent installation and 
$42*55 on the portable — ^which, on a 20-year life for 
the permanent, and a 10-year life for the portable, 
gives an annual charge on capital account of $8*75 
per acre. The comparative cost of installing the 
herring-bone system is $3*49 per acre. Some $10 per 
acre per crop, either in saving in operating costs or 
in increased yield, is required if the system is to form 
a commercial proposition. 

The operational costs are given in some detail and, 
for comparison, the plantation average figures for 
the two seasons, 1938 and 1939, are opposed. The 
comparisons are not, however, strictly accurate. 
Much of the operational work was of an experi- 
xnental nature and it is more than probable that 
costs could be further reduced. They may be briefly 
noted, the comparable figures for 1938 and 1930 
being bracketed. 


^ reports, 8rd Meeting, Hot. fiO, IMO, p. 
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PlougM/rig, — Cost per acre $10*66 ($11*44 and 
$16*60). major saving is on the provision of 

furrow banks no longer required. 

Planting, — Cost per acre $23*24 ($31*99 and 
$27*13). Some experimental work in terracing to 
check erosion was included. Elimination of ditches, 
etc., led to an increased planted area of 3*34 acres. 
Here, undoubtedly, is a significant saving in planting. 

Fertilization . — Cost i)er acre ; fertilizer $32*23 
($31*19), application $0*84 ($2*50). In the first year 
the fertilizer was fed from hoppers tractor-drawn ; 
in the second as a 28 per cent, solution fed to the 
sump at the rate of 10 lbs. fertilizer per min. giving 
a 0*1 per cent, solution in the system. Clear water 
was sprayed for 2 hrs. before, and 6*6 hrs. after 
fertilizer application for 1*6 hrs. The method proveil 
very successful. 

CvUivation . — Cost per acre-month $0*87 ($1*37 and 
$M6). In man-days j>er acre the figure was 8*23 as 
compared with 16*58 for the surface irrigated area. 
The main economy lay in the lower weeding costs. 

Irrigation . — Average performance in acres per man- 
day .* first year 2*90, second year 3*14 (4 to 6 acres). 
The performance was necessarily limited by inex- 
perience but any saving in labour appears to be 
unlikely. On the other hand, the better distribution 
of water limited the number of irrigations to 27*2 
for the crop as against some 40 or more usually 
required with the long line. No obstacles, such as 
might be anticipated, were met with in moving the 
pipes and the labour expressed a preference for this 
work over irrigating herring-bone areas. Wind offered 
the greater problem. Normally sprinklers were set 
at 80 ft. intervals on pipes laid 100 ft. apart with a 
reduction of the spacing in windy weather. The 
si)rinklers are set directly on the pipe for the first 
two months, on 4 ft. uprights from two to six months 
and subsequently on 8 ft. uprights. At 100 ft. X 
100 ft. spacing the rate of application is ecpiivalent 
to 0*34 acre-inches per houi\ 

Water conservation , — ^This resulted not only from 
the avoidance of seepage losses but from the above 
noted reduction in the number of irrigations. Loss 
by evaporation, though unmeasured, must be small 
compared with those from seepage. The total water 
supplied to the crop was 119*12 acre-inches as against 
214*18 and 336*90 acre-inches for comparable fields. 
For tons sugar per million galls, water the figure 
obtained was 3*67 as against 1*88 and 1*32 for the 
same two cases. 

Qrovjth of the crop . — ^The mass of the area was 
planted to H 8966 with some 16 acres of H 109. 
Growth and stand were both satisfactory, more so 
in the case of H 8966 than H 109. Leaf colour and 
uniformity of stand were noticeably good and the 
feared spread of eye spot did not eventuate. 

Harvest. — ^Trash percentage was relatively high at 
12*02 per cent, and, under rather adverse weather 
oonditions for the purpose, burning off was rather 


difficult. The yield of plant cane was 97*16 tons 
cane per acre, yielding 11*62 tons sugar. No direct 
comparison is available, the nearest being a field of 
H 109 yielding 81*2 tons cane and 7*49 tons sugar. 
The plantation average for "the two years 1938 and 
1939 is, for plant cane, cane 90*61 and 98*63 tons 
and sugur 11*27 tons and 12*47 tons. 

Cane cutting was faster owing to the flat surface 
and averaged 15*12 tons per man. Track laying and 
haulage were also rendered easier. 

Ratoon crop . — With no ditch or fliune blocks, 
in-igation was commenced as soon as the portable 
tracks were lifted. The operations conducted included: 
reiManting, which was heavy m the grab -harvested 
area, cost $36*91 per acre against $63*29 and $63*40 
for the herring-bone, and early cultivation (tractor) 
with, as an experiment, a rotary brush weeder ; two 
hand weodings ; three sprayings ; fertilizer applica- 
tion partly by ijiaohino and partly, as destuibed 
above, in the irrigation water and a further (‘.ultivation. 

Growth and stool ing were excellent and the field, 
which had closed in by August 1 (the harvest was 
between February 17 and March 1), had, by the end 
of that month, a noteworthy apjxsarance in spite of 
the <lrjmess of that and tlic previous month. 

Cost of ratoons . — Figures aio only given up to the 
end of July. For the five months between the end of 
liarvest to this date, tlu' operations cost $36*91 per 
acre. Exactly comparable figures for the ordinary 
syst/cms of irrigation are not available but fairly 
comparable figures are for the herring-bone system 
$63*29 and $63-40 and for the herring-bone cum long 
line $48*34 are (pioted. These follow a total plant 
cane cost of $152*59 per acre and $13-23 per ton sugar. 

General . — Other uses have been found for the 
portable equipment on the jilaiitation : to soak se<Hl 
cane, to irrigate })otatoos and asparagus during 
(bought and to sluic^o silted resei voirs in conjunction 
with fire hose nozzles. Piping was in good condition 
after two years’ use and should outlive its estimated 
ton year life. 

The residts of this preliminary large-scale trial 
of the portable overhead sj*stem are sufficiently 
promising to justify a further and thorough study. 
In view of the varieties employed and the staggered 
time of planting, the yield was very satisfactory but 
not outstanding. Total coats, too, were not markedly 
different from those for surface irrigation under the 
best conditions. Costs would, however, be materially 
reduced on an installation covering 800 to 1000 acres. 
Operational costs would, no doubt, diminish as 
experience is gained. The essential objection to the 
portable .system lies in the fact tliat the area per 
man-day is limited by the amount of piping that 
can bo moved in an eight hoiu* period. It may be 
found that the practical elimination of direct labour 
costs in a permanent installation may prove cheaper 
in the long run. 

H. M. L, 
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A New Two-Massecuite Boiling System*^ 

By A. C. GOMEZ, A.I.C.T.A. 


The attention of the sugar industry was drawn 
in 1938 by Wbbbe* to new possibilities of a two- 
massecuite boiling system by seeding ^-molasses. 
The number of crystals introduced as seed is the 
same as the number appearing in the final massecuite. 
The strike is therefore of the same purity as the 
A -molasses, which in turn is almost the same as that 
of the standard C-strike. B-strikes of the standard 
three-massecuite system are eliminated, leaving only 
A- and C-strikes. The commercial output is standard- 
ized as ^-sugars. 

It is claimed that the procedure of * ‘seeding’ ’ resulted 
in a superior quality of sugar. As the system possesses 
many attractive features, a brief description of it as 
adopted at Skeldon Factory, British Guiana, is given 
in the present article, the -d -molasses being grained 
and not seeded. This modified system still retains 
the main advantages of the original one. 

Boiling Systems. — P^ieliminarily, it is pertinent to 
illustrate in the accompanying diagram the two most 
common boiluig systems, compared with the new 
two-massecuite system. 

Fig, I. Old Two-Massecuith Boiling System. 
A-B 

Is still occasionally encountered. The first or 
.^•strike is of pre-dotermined purity (usually about 
72*0) and this is maintained by re-circulating the 
.4 -molasses. The second or B-striko is made by 
boiling .4 -molasses of 44 to 46 purity on a grained 
footing of sju-up to give a strike purity of 65. This 
yields the final molasses. With low syrup purities 
this system finds some application, but with highei* 
purities the excessive re-circulation of A -molasses 
makes it undesirable. Another feature of this system 
is that the conunercial product results from a rela- 
tively low purity massecuite. 

Fig. II. Theee -Massecuite Boiling System, 
A-B-C 

There are three strikes, the selected purities being 
78 to 80 for .4, 68 to 70 for B and 66 for (7-strikes. 
When syrup purities are about 80, this system has 
the advantage of eliminating re -circulation of 
molasses. Generally the quality of the sugar is 
better than in the old two-massecuite system as tho 
majority is derived from higher purity massecuites. 
The system has the disadvantage that two types of 
sugar are produced (the commercial i>roduot is not 
standardized), and it is not as simple as the old 
two-massecuite system. 


Fig. III. New Two-Masseouitb Boiling System. 
A-C 

This is the new two-massecuite boiling system 
described in this paper. It differs from Webre’s 
two-massecuite system in that the .4 -molasses is 
grained and not seeded. The feature of this system is 
that all the sugars produced are derived from high 
purity strikes, resulting in a better commercial 
product. Re-circulation of molasses is kept at a 
minimum. It is simple compared with the throo- 
jnassecuite system. Less solids are boiled per unit of 
sugar yielded than in either of the other systems. 

A description of the new system now follows : — 

Seeding v. Graining . — ^The main considerations 
which prompted the suggestion of seeding the pan were 
to reduce the tendency towards conglomeration and 
so produce a better curing and filtering sugar, and 
to control the ultimate grain size by the grain size 
of the seed and the volume of the seed used. How- 
(3ver, the method presented practical difficulties such 
as the relatively large quantity of seed required for 
each strike and the very acemate boiling control 
necessary at the commencement of the strike. 

On the other hand in graining tho .4 -molasses there 
exists the difficulty of obtaining adequate crystal size 
for good curing, and the possibility of conglomera- 
tion occurring. Prior to attempting the graining of 
-4 -molasses a device* was constructed for projecting 
a nxagnified image of a “proof” upon a screen, where 
it was possible to obtain an accurate measure of 
grain size, etc. Adaptations were made for taking 
photographs. This device prtjved invaluable in tlic 
adoption of this boiling system involving the modifi- 
cation of graining the molasses. 

General Procedure . — ^The pan station consists of one 
calandria pan of 1000 cub. ft. (1860 sq. ft. H.S.), two 
coil pans of 500 cub. ft. each (600 sq. ft. H.S. each) 
and one low-grade coil pan of 850 cub. ft. (960 sq. ft. 
H.S.). 

Before the introduction of the new two-massecuite 
system, a three-massecuite system was in use which 
may be described as in-boiled A, straight B and 
straight (7-strikes. The purities were 78 to 80 for the 
A, 68 to 70 for the B and 62 to 66 for (7-strikes. 
The system now being used may be described as 
in-boiled A, purity 78, and straight (7, purity 62 to 
56, the B-strike having been eliminated. 

The general operating procedure is as follows : — 
(a) A -molasses of 60 to 66 apparent purity is grained. 


1 Read before the Technical Sub-Committee of the Berbloe eection of the Brltii^ Giilana Sugar Producers* Assodathm. 
s Proc. eth Omff. Int. Soe. 8u(far Cane Tech.; l.8J.t 1989, p. 804. 

4 Similar doviees axe available under the trade names of Shadowgraph, Ciystosoope, etc. 



A NEW TWO-MASSECXJITE BOILING SYSTEM 


(b) This provides a footing on which is boiled 50 to 
55 purity molasses to provide O-strikos. (c) (7-sugars 
are mingled with syrup to provide footing for 
A -strikes which are built up on syrup and topped off 
with A -molasses to give a strike purity of 78. These 
yield A -molasses of 60 to 65 purity which may bo 
used for either boiling C7-strikes or topping off 


^-strikes, (d) A -molasses for graining is obtained by 
boiling pure syrup or true A -strikes. One granulation 
provides sufficient footing for four G-strikes. 

If syrup purities are so low that 60 molasses is 
not obtainable, then the available A -molasses is 
blended with a -little syrup to i)rovide the required 
purity molasses. 

Graining Procedure , — 1200 
galls, of 26°B4. 60 to 66 purity 
.4 -molasses are drawn into 
one of the 600 cub. ft. pans, 
Vacuiun 26 J in., and steam 
25 lbs. gauge, are kept con- 
stant throughout the opera- 
tions. The molasses is boiled 
down to about 650 galls. 
(104 cub. ft.) when 6 ozs. of 
icing sugar are quickly drawn 
into the pan. At this point 
the temperature of the mass 
in the pan is about 147®F 
(64”C.) and a hot thread can 
be drawn the full span be- 
tween the index finger and 
the thumb (about 6 in,). 

After the introduction of 
the shock the temperature 
rises rapidly to 150°F (66®C.) 
and remains constant until 
the checking charge is taken. 
Grain appears immediately 
and checking should take 
place within 4 to 8 mins, 
after the introduction of the 
shock. At this point the 
crystal shajxjs can just l>e 
made out on the magnifying 
device previously referred to. 

The gi*ain is built up on 
more A -molasses until the 
pan is full, thence it is cut 
over to the low-grade pan 
(850 cub. ft.) where it is 
further built up to about 
800 cub. ft.; 600 cub. ft. of 
this footing are then dropped 
into a receiver below and 
200 cub. ft. retained in the 
pan to be used as footing for 
a C-strike. The completed 
footing should have an 
apparent purity of about 60 
for obtaining, under these 
conditions, optimiun grain 
size ; 60 to 55 purity molasses 
obtained from the 78 purity 
A -strikes are boiled on the 
footing to provide a G-strike 
of 52 to 66 purity. 
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‘B'MASSECUat 434 

total I9C» 
YELPING 

V SUGAR 752 
riNALMOLS 246 
TOTAL 1000 
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Flow Diagrams ; Showing flow of 1000 parts Dry Substance entering in Syrup. 
(Apparent purities shown ; oaloulatione based on corresponding true purities). 
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Cfrain Size , — ^The grain obtained from graining 
A -molasses is of good uniformity and of the quadratic 
tyi)e. Conglomeration is not very evident and much 
less than in syrup granulations. 

Under our conditions of o|>eration it has been 
foimd that the grain size at the completion of the 
footing should be about 0-15 mm. This will give a 
grain size, at the completion of the U-strike, of about 
0*3 mm. and a curing size of 0*36 to 0*40 mm. 

RemUa . — Comparative figures for the two boiling 
systems : (1) the three-massecuite and (2) the new 
two-massecuite, are given below. 


A-B-C System. 

A-C System. 

No. of working days 

36 

90 

Tons of sugar made 

3909 

8543 

Piirity of mixed juice 

81-77 

79-92 

Tons of solids entering factory 

per hr. (T.S.H.) 

6-80 

6-61 

Cub. ft. of 1st masseemite boiled 

per ton sugar 

48-26 

45-03 

Time boiled per pan per hr. 

grinding time 

36 min. 

29-6 min. 

Time boiled per pan per hr. 

grinding/T.R.H 

5-26 min. . . 

4-63 min. 

Tons of 1st sugar cured per hr. 

(6 baskets, 42 in. x 20 in.) 

8-04 

9-88 

Tons of Ist sugar cured i)er 

basket per hr 

1-34 

1-65 

A -massecuite Brix 

93-60 

94-00 

„ Purity 

78-80 

78-40 

B-massecuite Brix 

96-60 

— 

,, Purity 

68-70 

— 

C-massecuito Brix 

96-60 

97-10 

,, Purity 

63-10 

52-80 

A -molasses Purity 

66-30 

63-70 

B-molasses Purity 

46-20 

— 

C’-rnolasses Brix 

90-99 

90-51 

„ Purity 

29-22 

30-79 

Those figures reveal that 

with the A-C system 

3‘2 cub. ft. loss massocuite 

are ro-boiled for every 

ton of sugar produced or. 

on a 12,000 

ton crop. 


38,400 cub. ft. ; furthermore the actual boiling time 
is less. The importani’e of the above on the steam 
economy of the factory is obvious and it also repre- 
sents an iiu^reaso in the capacity of the pan station. 
Another marked advantage has been the large 
increase in the capacity of the first curing plant. 
This is due to the fact that only A -sugars are liandled 
and that a superior curing sugar (relatively free from 
conglomerates) is produced. 

The fact that there is a slight increase in the 
purity of the final molasses would indicate a falling 
off in the efficiency of the boiling house. However, 
this is due in the main to the fact that in the period 
in question very much lower purity juices were 
encoimtered and tlie second crystallizer station was 
pushed beyond its capacity with the result that it 
was not always possible to cool the low grade masse- 
cuites sufficiently, a natural adverse effect on 
exhaustion being the result. , 


Adv<mta{fea of System , — ^The main advantages ol 
the A-C7 boiling system may be summarized as 
follows : — 

(1) A uniform sugar of superior quality and, 
therefore, of greater acceptability to refineries is 
produced. 

(2) Less massecuite is boiled for every ton of 
sugar produced, resulting in an effective increase in 
pan capacity. 

(3) The capacity of the first curing plant is in- 
creased nearly 25 per cent. ; associated with this is 
the use of less wash-water and less labour. 

(4) Steam economy is effected as the result of 
advantages 2 and 3. 

(6) The simplicity of the system facilitates control ; 
in comparison with the A-B-O system it makes 
boiling off at the end of any grinding period com- 
paratively easy. 

Discussion , — ^The adoption of the above system 
depends on the ability to grain a relatively small 
volume of molasses and this will depend to a large 
extent on the available equipment. In our case a 
little more than 100 cub. ft. of molasses is grained to 
provide sufficient footing for 3200 to 3400 cub. ft. of 
finished massecuite. 

The fact that little or no conglomeration occurs is 
interesting, one of the benefits which it sought to 
gain by Webre’s seeding being thus achieved. It is 
an accepted fact that the lower the purity of the 
graining material, the less the tendency towards 
conglomeration, and it has been suggested that this 
is due to a mechanical buffer effect of the impurities 
present which prevent the adherence of the sugar 
crystals. 

This suggests an immediate means of improving 
the quality of the sugar irrespective of the boiling 
system used ; in the case of the three-massecuite 
system the graining material would be A -molasses, 
but after the formation of the grain, S 5 rrup would be 
used for building up. Another point in connexion 
with the A-C boiling system is the possibilities of 
better boiling control of the low-grade massecuites, 
inasmuch as the purity of the mother-liquor varies 
little throughout the strike. 

The writer wishes to thank the proprietors and 
management of Plantation Skeldon for permission to 
publish these results. 


Bttlk Sugab Shipment. — ^Trials on the sliipment of 
sugar in bulk from Hawaii to San Francisco are being 
conducted by the Hawaiian Sugar Planters* Association. 
Permission has been requested of the territorial harbour 
board to install equipment including storage bins and 
conveyor systems. A study will be made of the probable 
amount of packing or caking, and the extent to which 
the grain may be damaged in process. An importont 
saving in the cost of bags should result. 
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Notes on Milling and Milling Practice.’ 

By L. S. BIRKETT, A.I.C.T.A., A.M.Inst.B.E. 


{GotUinued from page 243) 


(5) Java . — The most recent information on milling 
in Java applies to the 1931 season.* At this date 
few of the mills possessed knives or shredders. Ratings 
are generally somewhat above normal, while the im- 
bibition per cent, fibre is lower than is usual in most 
countries. A special feature of milling in Java is the 
flexibility of the tandems due to the practice of driving 
many of the mills in a train independently. The 1931 
crop data is summarized in Table VI. 


Table VI. 


Equipment. 

No. of 
Tandems. 

Rating. 

Average.— 

linb. 

IMir cent. 
Fibre. 

A.J. lost' 
per cent. 
Fibre. 

9 Rolls . 

... 4 .. 

102-4 

.. 121-0 . 

. 63-5 

11 „ . 

. . 4 

98-9 

. . 136-0 . 

. 46-8 

12 „ . 

. . 31 . . 

96-8 

. . 129-0 . 

. 43-7 

13 „ . 

. . 2 . . 

116-6 

.. 141-0 . 

. 44-4 

14 „ . 

. . 102 . . 

109-9 

. . 141-0 . 

. ,39-0 

16 „ . 

.. 17 .. 

101-9 

. . 142-4 . 

. 36-1 

16 „ . 

. . 1 . . 

86-4 

. . 161-0 . 

. 33-0 

17 „ . 

. . 20 . . 

107-9 

. . 139-1 . 

. 32-6 

20 „ . 

1 . . 

110-0 

. . 1 10-0 . 

. 24-0 


(6) Pitcrto Rico . — ^Average ratings iu Puerto Rico 
are above normal, and deviations from normal €ire 
wide. One small 11 -roller tandem actually operated 
at double its normal capacity, while no less than five 
other tandems gave rating indices ranging from 150 
to 180. In most groups the overall mill efficiency 
index is above normal and this is probably due to 
the fact that many factories have strengthened and 
modernized their milling equipment. As a result, the 
pressures applied are generally above average. 

With one exception, all tandems in the summary 
(Table VII), are preceded by knives, in some instances 
two sets being installed. The data on milling in 
Puerto Rico have been obtained from “The Puerto 
Rico Manual” (1938). 


Table VII. 


Equipment. 

No. of 
Tandems. 

1 — 

Rating. 

— ^Average. — 
Imb. 
per cent. 
Fibre. 

A.J. lost 
per cent. 
Fibre. 

11 Rolls 

.... 6 .. 

124-9 . 

. 162-9 . 

. 47-4 

12 „ 

1 .. 

66-2 . 

. 201-3 . 

. 37-8 

13 „ 

4 . . 

108-9 . 

. 136-7 . 

. 34-6 

14 „ 

....17 .. 

102-4 . 

. 201-5 . 

. 34-6 

16 „ 

.... 2 .. 

123-6 . 

. 219-3 . 

. 26-8 

16 ,. 

.... 1 .. 

161-2 . 

. 176-3 . 

. 31-1 

17 

.... 9 .. 

107-8 . 

. 168-4 . 

. 30-7 

18 „ 

.... 1 .. 

123-1 . 

. 220-0 . 

. 26-5 

20 „ 

.... 1 .. 

110-1 . 

. 146-7 . 

. 36-3 


(7) South Africa . — ^The canes grown in this area 
consist chiefly of hard cane varieties, i.e., TJba and 
Co 281 and Co 290. The approximate percentages of 
the chief varieties milled in 1938-39 were as follows®: 

Per cent. 


Uba 32-2 

Co 290 36*2 

Co 281 21-0 

POJ 2878 and 2726 11-3 

Other varieties 0*3 


Of the the 20 tandems from which milling data are 
available,® 18 are preceded by knives, while five 
tandems also include Searby shredders. Ratings vary 
considerably. Imbibition is liigh, but in some cases 
complete cornpomid imbibition is not practised. 
Efficiency indices are low due, apimrently, to the 
physical characteristics of the fibre of the varieties 
milled. 

It should be noted that botii Ul>a and the Coimba- 
tore seedlings appear to be more difficult to mill 
when grown under South African conditions than do 
the same varieties cultivated in the West Indies. 
The Coimbatore seedlings when giown in the West 
Indies also appear to bo more resistant to crushing 
than are these varieties in India. Data for South 
African mills are given in Table VIII. 


Table VIII. 


Equipment. 

No. 0 
landems. 

Rating. 

^Average. 

Imb. 
per cent. 
Fibre. 

A.J. lost 
per cent. 
Fibre. 

13 Rolls 

1 .. 

105-7 

236 7 . . 

60-4 

14 „ 

7 . . 

86 6 

.. 221-1 .. 

56-0 

16 „ 

2 

79-4 

. . 199 9 . . 

52-1 

17 „ 

6 

92-4 

209-0 . . 

42-8 

19 „ 

2 

J16-8 

. . 247-6 . . 

44-8 

20 

.... 1 

117-3 

. . 167-0 . . 

60-1 

22 „ 

.... 1 .. 

9S4 

. . 201-2 . . 

41-7 

(8) Other 

Countries. 

-Under 

this (-apt ion 

are in- 


eluded tandems for cane-growing aims other than 
those already given. U"he number of tandems from 
any one area is not sufficient to be considered repre- 
sentative of the area in question, and the data are 
included for completeness (Table IX). The chief 
areas represented are the Philippine Islands, the 
French West Indies, Santo Domingo, etc. In the 
Philippine Islands, ratings are generally above normal 
while imbibition is relatively low. The data for all 
tandems in that territory are suimnarizod and 
presented in Table X. 


1 Teclii^oal Ocnamittea of the Berbioe Sub-Ckunmlttee of the British Guiiuia Sugar Produeers* Association 

2 **Eind8tatt t9Sl der ttoloncontrol ** 

B ProeetUngt cf the I9th Annwl Con^reM of the S.A. Sufar Tech. Amoc., 1989. “Yearbook of the S.A. Sugar Tech. Assoc., 1936-37.*' 

m 
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Table IX. 


B(liiIpiiieDt. 

No. of 
Tandems. 

Bating. 

—Average. 
Imb. 
per cent. 
Fibre. 

A.J. lost 
percent. 
Fibre. 

9 Rolls 

1 . . 

100-4 

. . 173-3 

. . 63-2 

11 M 

.... 12 .. 

113-1 

. . 166-6 

. . 35-4 

12 „ 

.... 3 .. 

111-4 

. . 170-2 

. . 34-0 

14 „ 

.... 19 . , 

99-8 

. . 163-8 

.. 31-1 

15 „ 

.... 2 .. 

99-3 

. . 180-2 

27-2 

16 „ 

.... 1 .. 

110-0 

. . 116-6 

. . 30-0 

17 „ 

.... 3 .. 

100-3 

.. 171-1 

. . 27-1 

19 „ 

.... 1 .. 

128-0 

. . 60-0 

. . 49-1 


Table X. 


-Average—— 


Overall 

Imb. A.J. loet Mill Per- 
Xo. of per cent, per cent, formance 


Equipment. 

Tandems. 

Rating. 

Fibre. 

Fibre. 

Index. 

9 Rolls . . 

6 

.. 100-2 

.. 144-0 

. 64-8 . 

. 104-0 

11 

i> • • 

63 (4) 

.. 98’2 

.. 172-8 

. . 40-7 . 

. 97-0 

12 

f> • - 

46(7) 

.. 91-2 

.. 154-9 

. . 38-6 . 

. 96-6 

13 

It • - 

10 (10) 

.. 104-9 

. . 177-2 

. . 42-7 . 

. 92-6 

14 

»» • - 

211 (10) 

. . 101-2 

.. 164-1 

. . 38-0 . 

. 94-9 

16 

»f • • 

28 

. . 100-2 

.. 163-2 

. . 33-9 . 

. 98-1 

16 

*1 • - 

14 (60) 

.. 97-5 

.. 144-0 

. . 46-7 . 

. 86-4 

17 

»f - - 

67 (20) 

. . 100-4 

.. 162-8 

. , 38-0 . 

. 89-6 

18 

i» - • 

1 

. . \23-l 

. . 220-0 

. . 26-6 . 

. 104-6 

19 

»» • • 

27 (74) 

. . 106-6 

.. 176-9 

. . 44-6 . 

, 76-9 

20 

t» - • 

16 (63) 

.. 98-4 

.. 166-9 

. . 43-7 . 

. 79-6 

22 

»» - - 

12 (42) 

.. 124-6 

. . 202-2 

. . 40-2 . 

. 90-4 

23 

»» • - 

3 

.. 128-2 

.. 168-7 

. . 33-9 . 

. 101-0 

All tandems 494 

.. 100-7 

.. 164-6 


92-1 


Conclusion. 

Hie data presented in this paper refer to 494 
tandems and illustrate the general applicability of 
the capacity formula.* It will be observed that the 
average overall mill performance index (weighted 
averages) is 92 instead of approximately 100 as may 
be expected. This is due to the inclusion of a large 
number of mills where the juice sediments are re- 
turned for crushing, or at which full compound 
imbibition is not practised. 


During these studies it has been noticed that in a 
small percentage of tandems, figures are reported 
that appear either too good or too poor, as far as 
can be judged from the information given. In many 
cases, the imbibition water is not weighed, but is 
calculated, presumably from the dilution water by 
use of a factor. It follows that the accuracy with 
which the imbibition is estimated in these cases 
depends on the correctness of the factor used. 

The factor is a variable however, and its value 



depends chiefly on the imbibition per cent, fibre, and 
upon whether imbibition is compound or partially so. 
It is possible that the nature of the cane fibre also 
has an influence. 

The average variation in the dilution factor with 
the imbibition per cent, fibre is shown graphically in 
Fig. 3, which has been constructed from data covering 
a large number of coimtries and milling conditions. 
This graph is included merely for general guidance, 
but it is suggested that where factors in use differ 
considerably from those shown in it, an effort should 
be made to check their accuracy. 


The relationship between the imbibition per cent, 
fibre and the absolute juice lost per cent, fibre 
(Fig- 1 )» was obtained only from mills practising full 
compound imbibition, which is standard practice. If 
tandems known to bo practising partial imbibition 
and the return of sediments for crushing be excluded, 
the average mill performance index (all combina- 
tions) becomes 97*6. 

The figures in bra(!kets in Table X give the iier- 
centage of the tandems at which in that roller 
combination, partial compound imbibition or return 
of sediments to the mills is known to be practised. 
It will be seen that overall mill performance indices 
of appreciably less than 100 are connected with 
these two mill practices, as has been noted 
previously. 


Anglo-Ceylon & Oenebal Estates. — The annual 
Report of the Anglo-Ceylon & General Estates Co. Ltd., 
for the year ending March 31st, 1941, shows that the net 
profit was £48,150 (as against £64,960) after providing for 
taxation the sum of £95,000 (as against £50,000). With the 
balance brought in of £45,769 there was available for 
dividend purposes £93,909. An interim dividend of 4 per 
cent, less tax was paid in February and a final dividend 
of 4 per cent, free of tax is now paid. The two absorb 
£48,000 and leave £45,909 to be carried forward. The 
dividend of 12 per cent, gross compares with 10 per cent, 
declared in the previous year. In Mauritius the sugar crop 
was a good one, resulting in the largest amount of sugar 
ever liarvested by the Company. Including bought canes, 
358,845 tons of cane were handled on the estates, produc- 
ing 41,702 tons of sugar, against 30,388 tons from 277,371 
tons of cane in the previous season. The whole of the 

sugar was acquired by the British Government. 

pp. 416-419. 
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Automatic Cane Carrier Regulation* 

A New Patent Device. 


Possibly the most annoying stop which can take 
place in a cane crushing plant is that caused by the 
stalling of the revolving cane knives. This may be 
the result of careless loading or speeding of the cane 
carrier, but if the choke is really bad it is a hard 
and tedious task to clear the matted mass of cane 
wedged firmly into the knife hood, and under the 
shaft. 

Rather than be faced with the possibility of this 
trouble, nearly all modern revolving knife installa- 
tions are fitted with driving units from two to three 
times larger than actually necessary, the extra power 


patented in Barbados makes the control of the cane 
carrier speed in relation to the load on the cane 
knife engine entirely automatic. 

The principle of the device is illustrated in the 
ac(?ompanying sketch. Referring to this, A repre- 
sents the cane carrier engine and B the knife engine. 
When a peak load comes on the knives the increased 
steam pressure in the engine steam chest is trans- 
mitted along the pipe C to the servo valve D. At a 
pre-determined pressure the servo valve D lifts and 
cuts off the steam to the cane carrier engine by means 
of the balance valve E. By fitting a bye-pass line 



being required to overcome the effect of uneven 
loading. Even with this rather generous provision 
of power, knife chokes occur. 

There are in use many devices for giving audible 
or visible warning of any overloading of the xmit 
driving the knives. These warn the attendant in 
time to slow down the speed of the cane carrier imtil 
the knives are able to overcome the additional load. 
Such devices are not, however, foolproof, as the 
attendants may not respond promptly to the signals, 
therefore attempts have been made to make the 
control of the carrier speed automatically related to 
the speed of the knives’ engine. Although many 
factories to-day have the auxiliaries electrically 
driven, there are still a very large number with 
steam-driven auxiliaries, and a device recently 


F round the valve E it is possible, by regulating the 
stoj) valve Qy to peimit the carrier engine to continue 
woiking at a reduced speed without completely 
stopping it. The leverse process takes place when 
the load is i educed, and the cane carrier engine 
automatically lesuiiics its normal speed. 

This device has been recently patented by 
Mr. H. C. Watson, of Searles Factory, Barbados, 
and tlie Mirrlees Watson Co., Ltd., Glasgow, have 
arranged for its manufacture and sale throughout 
the rest of the world. 


Java Sugab sold to Japan. — A newspaper report from 
Batavia states that Japan has been a purchaser recently 
of Java sugar, a quantity of 100,000 tons being due for 
shipment during the four months from July to October. 
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The Assessing of Molasses Stocks*’ 

By N. SMITH. 


Weight Meamrement, — At the Power Alcohol 
Distillery, Sarina, Queensland, comparatively huge 
stocks of final molasses have to be accumulated in 
large storage tanks during the (?rushing season of the 
mills. These stocks may amount to 3,000,000 galls., 
or about 16,000 tons. This has to be assessed at the 
end of each year, and at other periods as required. 
Assessing of such largo stocks calls for the highest 
degree of accuracy }iossible if large discrepancies in 
accounting arc to bo avoided. 

One obvious method of measuring the weight of 
product in tanks is by means of the ‘Tneumercator.** 
Sfenoer states that many checks on this device 
have been made against act\ial weighing of Cuban 
final molasses, and a highly satisfactory agreement 
obtained. Wo have no data on the ^ipplication of 
this apparatus to the measurement of intermediate 
molasses. It is felt that the instrument may be 
rather titiublesomo in such cases, due to the ten- 
dency of sugar crystals to settle out and form a solid 
layer on the bottom of ‘the tanks. The Brown Juice 
Weigher at Ploystowe Mill, Queensland,® is an 
interesting example of the application of this same 
principle of the hydrostatic balance to the measure- 
ment of weights. 

In the absence of such devices, the only practical 
method for assi^ssing weights of materials in stock 
tanks is to measuio the volume (in galls.), and the 
average density (in lbs. per gall). Hence two distinct 
measuremonts are required, and these will be con- 
sidered in turn. 

Volume Measurement . — Consideiablo care should be 
given to t he calibrating of each tank, as the measure- 
ments are adopted for the whole life-time of the tank, 
unless modified. The wet dip of a tank is the depth 
of product in the tank ; the dry dip is the depth of 
free space above the level of the product. The wet 
dip is therefore equal to the total depth of the tank 
minus tlie diy dip. 

The usual procedure in measuring the dip of a 
iank is to measure the dry dip with a dip stick, after 
“flicking” away the froth from a particular patch 
to obtain the true level of the product. This is not 
always very effective, and in some cases is open to 
an error of about J in., or 1;4 per cent in the case of 
a 3 ft. depth of product. In the case of distillery 
storage tanks, the depth of froth may amount to 12 in. 
or more. In this case two independent estimates of 
the depth of froth have shown discrepancies of as 
much as 6 in. 

Trouble due to froth with regard to dipping is 
obviated in the following manner ; A sheet of wrap- 
ping paper is bound over the end of a piece of copper 
pipe 6 m. diam. by 3 ft. long. This pipe is then 


lowered vertically by two wires until the end sealed 
with paper is well below the level of the froth. The 
paper seal is then broken and molasses free from 
froth rises inside the pipe until it attains the level of 
the molasses in the tank; Fig. 1 shows a modified form 
of this dipping tube. The wet dip is then measured 
by lowering a steel tape, the end of which is loaded 
with about 2 lbs. of lead. By this means, storage 
tanks can be dipped with an accuracy of 
with an average depth of 18 ft. of molasses, with an 
acciuacy of 0*06 per cent. 



in tanks. 

Where stocks have to be assessed each^week-end, 
a more suitable arrangement would be a tube 4 in. 
diam. by 12 in. long, made of 24-gauge sheet iron, 
with a J in. diam. rod attached for raising or lowering 
the tube, as shown in Fig. 1 The bottom of the 
tube could be closed by a hinged flap of J in. plate. 
This would be held in the closed position by means of 
a wire or rod until the tube has been lowered through 
the froth, when the flap would bo allowed to open. A 
dry dip could then be taken in a few secondis, with 
complete confidence in the result. Assuming an aver- 
age depth of product of 3 ft. and a dip correct to 
within in., the measurement of volume would be 
correct to within 0*14 per cent. Experience shows 
that six tanks can be dipped, and the volunies of 
material logged on the stock sheet, in about 30 min. 

Molasses Density . — In order to compute the weight 
of material in a tank, the average density of the mate- 
rial, under the conditions existing in the tank, must be 
known. It is in the value given to this density that 
the greatest error and misunderstanding have 
occurred. Having measured the volume (in galls.) of 
a product, all that is required is the avwage weight 
(per gall.) of the product as it exists in the tank# not 


1 Pfoc. Queemland See. Sugar Cane Tech. 12th Coin/., pp. 75-84 ('h«K abridged). 
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at some other temperature, or in some other physical 
condition. 

Molasses is impregnated with minute bubbles of 
air during the centrifugalling process. On prolonged 
storage of molasses (as occurs at a distillery) carbon 



Fig 2 -A, showing variation 
in density with depth 


dioxide and possibly other gases are liberated within 
tlio molasses. Molasses in practice is a mixture of 
molasaes proper and gas, and it is the volume of tliis 
mixture that is measured in stock-taking. 

Now the average density of molasses proper is 
around 14 lb. per gall., whilst that of the entrapped 
gas is about 0*002 lb. per gall., the average density of 
the product lying somewhere between these two limits. 
Yot often a sample of the molasses is drawn and the 
<l(jnsity or Brix of the molasses proper is measured 
by first getting rid of the entrapped air. Obviously 
ihe correct procedure is to draw a representative 
sample of the product from the tank, and to weigh 
a known volume of this. Until recently, the practice 
at the Distillery was to draw a sample by means of a 
“diver” can from a depth equal to half the total 
depth of the product in each tank, and measure the 
density of this sample, assuming that this was the 
average density of the whole bulk of the product. 

It however appeared that the sample may not be 
representative of the whole contents of the tank as 
regards density. It was obvious that gas bubbles 
tend to rise to the surface, as evidenced by the 
familiar phenomenon of “frothing,” or, as it is some- 
times termed, “fermentation.” It was deduced, 
therefore, that the concentration of gas bubbles may 
not be a linear function of the depth. 

Hence the standard procedure at the Distillery 
now is to determine the density of each of a number 
of samples drawn from various depths. A graph of 
density versus depth is drawn as the work proceeds, 
in order that sufficient samples will be taken to give 


a well defined curve. Table I and Fig. 2-A show a 
recent result for one of our storage tanks. From the 
graph, the density at each 6 in. increment of depth 
is read off, and by totalling and averaging these 
readings the average density is obtained. 

Table I. 

Density 
( lb. per gallon) 

8-72 

10*00 

10*73 

11*29 

11*96 

12*26 

Results shown in Table I are at first sight almost 
incredible. Actually t-ho density of the molasses 
proper, as measured by the 1 : 1 dilution method 
and corrected to the temperature of the tank, was 
14*26 lb. per gall. Assuming the average density of 
the entrapped gas was 0*002 lb. per gall., the percen- 
tage by volume of gas in the molasses-gas mixture 
has been calculated by various depths from Fig. 2-A, 
and the results are shown graphically in Fig. 2-B. 

The percentage by volume of air just below the 
surface is 40*3, and at the bottom of the tank is 
13*6, the average for the whole tank being 20*6. 
Interpreted thus, the results do not appear surprising. 
Indeed the samples drawn from near the surface were 
so light and “spongy” that tliey would scarcely flow, 
and visual estimation woidd indicate an even higher 
j>ercentage of air than 8ho^v^l in Fig, 2-B. 


Depth 

(feet) 

0*16 

10 

2*0 

3*0 

5-6 

8-0 



B 

Fig. 2-B, showing calculated percentage by 
volume of gas in the molasses. 

As stated above, the density of the molasses proper 
in the above case was 14*26, whereas the average 
density of the molasses-gas mixture as measur^ 
from Fig. 2-A is 11*33 lb, per gall. Hence if the former 
value wore taken instead of the latter for arriving at 
the weight of 1,000,000 galls, of molasses, the error 
would be about 1300 tons, or 26 per cent. Further- 
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more, the density at the half-depth point is 11*79, 
compared with the true average of 11*33. The error 
in the calculated weight by using the former value 
would in this case be 4*1 per cent. 

Samples for density determinations sliould not be 
mixed or stirred, as such mixing entraps a further 
amount of air, which alters the density. A test has 
shown that the density of a sample of molasses was 
12*48 before mixing, and 12*38 after the usual amount 
of stirring required to ensure thorough mixing of a 
composite sample. The error due to mixing is in this 
case 0*8 per cent. 

In view of those results, and tho tacit appeal by 
Hbssby and Corvbn for greater accuracy in assessing 
stocks,^ the measurement of the average density of 
certain sugar mill materials was investigated briefly. 
Tho results are shown in Table II, which shows that 
if the weights of stocks are calc.ulated from tho Brix 
of the products, as obtained by dilution and correc- 
tion for temperature, large errors will occur in the 
case of molasses. Tho error in the above example of 
B -molasses is 8 per cent. 


Table II. 


Foet 



Temp, below 


Product 

“C Surface 

Actual 


( 0*6 

1305 

AB-Mol 

66 ] 1*6 

13*16 


1 2*6 

1319 


/ 016 

12*68 


1-0 

12*82 

B-Mol. 

^3 ] 2*0 

13*03 


V 3*3 

13*31 


J 0*16 

13*00 

Syrup 

66 i 3.0 

13*10 


-Density — ^Ib. pg (jallon — 
Average depth dlluticm 

1313 1316 13*83 

12- 9C 12*92 13*96 

13- 06 13-06 13-16 


It was foimd that the density of these sugar mill 
products, as determined pycnomotrically, varies with 
the depth, and the variation was greater with lower 
purity products. But in tho above three cases the 
‘Variation in density with deiJth was comparatively 
small, and practically linear. In Table II are shown 
the density at tho half -depth point, and the average 
density as calculated from graplis. In all cases there 
was only a very slight difference. However, there is 
an appreciable difference between the average density 
and the density at the top or bottom — 2*6 per cent, 
in the case of the above B-molassos. Hence, in 
the case of molasses tho average density can be 
assumed equal to the density of one single sample 
drawn at or near the half-depth point of each product. 

A convenient arrangement for such sampling would 
be to fit stock tanlcs with a number of cocks. In the 
ca«e of a tank 6 ft. iti depth, three cocks fitted at 
heights of 1, 2 and 3 ft. respectively above the bottom 
would be adequate. Tho density sample would then 
be drawn from the cock nearest to the half -depth 
point of the product in the tank. The cocks should be 
fitted close against the walls of the tanks to minimize 
cooling of tho sample as it is run out. For molasses, 


the cooks should be not less than fin., otherwise 
sampling is too slow and undue cooling occurs in the 
flasks during the prolonged filling. 

Apparent Density . — In the “Laboratory Manual”^ 
is given a method, recommended by the International 
Commission for Uniform Methods of Sugar Analysis, 
for determining the apparent density of molasses. 
This method would appear far too time -absorbing for 
general application to week-end stock-taking. More- 
over, measurement of the density at 20®C. is specified, 
whereas the density is required at the tcmi^eratures 
of tho products in the tanks, usually about 56®C. At 
the Distillery a different procedui’e is followed, which 
is very convenient and rapid, and shows a reproduci- 
bility of results to within 0*16 per cent. 

This procedure will bo describerl : The moutli of a 
300 ml. Erlenmeyor flask is ground level, i)referably 
after grinding off the lip. The flask is dried and 
weighed. It is carefully filled with water level with 
the top and ro-weighed. The last few drops of water 
are added with a fine pipette after placing i-he flask 
on the pan of the balance. By lightly smearing the 
rim of the flask with glycerin a perftxjtly level 
water surface is obtained. The temperature of the 
water is noted, and from Table IV of tho “Laboratory 
Manual”* the volume of the flask in ml. at 20"C., 
V is calculated. 


To determine the density of a sample of molasses, 
the flask is filled to overflowing by means of a funnel, 
or directly from a sample cock. A straight edge 
(such as a spatula) is immediately drawn across the 
mouth of the flask so that it is then filled to the brim 
at tho requisite temperature. After washing and 
drying the outside of tho flask it is then woighoci, 
preferably after it has been cooled to about room 
toini)orature. 


The volume of the molasses in the flask is F[1 + 7 
{t — 20)] ml., where t is the temperature (°C.) of the 
molasses at flUing, and 7 is the coefficient of cubical 
expansion of glass, an average value for which is 
0*000026 per 1°C. The density of the molasses is 
then given by : 


D == 


W 

F[1 + 7 (< — 20)] 
W, 10*023 
V[l + 7(< — 20)] 


grms. per ml. 


lb. per gall. . . .(1) 


The temperature of molasses stocks all approximate to 
66°C., and for this temperature equation (1) becomes : 

D= 100U^ = )fcir (2) 


where k is a, constant for each particular flask. For 
purposes of week-end stock-taking in sugar mills, the 
simple equation (2) above may be adopted without 
appreciable error. 


2 "Laboratory Manual for Queenslaiid Sugar M1U»" Second p. 07. 
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1 I.SJ„ 1040, p. ft83. 


THE ASSESSING OF MOLASSES STOCKS 


A convenient procedure for sio(?k-taking would be 
to prepare during the off season a sufficient number 
of flasks for density determinations. On the wt^ekly 
close-down of tlie factory, the volumes of all stocks 
ere measured as indicated earlier in the text. At the 
same time a flask is filled from each stock tank as 
indicated above. The flasks are subsequently weighed 


and the weight of each sample is multiplied by the 
appropriate factor for each flask to give the required 
average density. The contents of the flasks may then 
bo used for analysis. By following the above pro- 
cedure two chemists could assess week-end stocks 
with a reasonably high degree of accuracy in the 
space of about one hour. 


Chemical Reports and Laboratory Methods. 


Sucrose Determination by Double Polarization and 
the Clerget Divisor. F. W. Zebban. Suppl. 
to Archief Suikerind. Ncderl.-Jiidie, 1941, 2, 
No. 2, pp. 1-24. 

This is a Report prepared by Dr. Zebban in his 
capacity as referee on “values of (Torget divisors for 
the more widely used inversion methods” for the 
International Commission for Uniform Metliods of 
Sugar Anal^^is for its intended 10th session. It 
succinctly summarizes the most important literature 
publislied to date in this important field of sugar 
Jitorature. 

Towards the end of the report is an account of some 
new work carried out by Dr. Zebbae and his colleagues 
on the effect of tlio salts present in the product on the 
Clerget divisor. In tJie J-iiormal weight taken were 
present 12, 11, 10 and 9 grms. of sucrose with 
1, 2, 3 or 4 grins, of salt, viz., sodium chloride, 
aminoniiiin chloride, calcium chloride, potassium 
sulphate and sodium aconitate. The solutions were 
hydrolysed by the invertase method and by the plain 
acid process of the A,O.A.C., at room temperature, 
and all readings made at 20”C., the results of the 
invertase hydrolysis being calculated with a divisor 
of 132*12 and of acid hydrolysis with one of 133*20 
for 13 grins, of total solids in 100 ml, of solution. It 
was clear from all the results obtained that there i.s 
no general rule about the effect of these salts on the 
Clerget divisor, but that the effect is specific for each 
particular salt used. The divisor may be either higher 
or lower than in the absence of salts, depending on 
tlie nature of the salt, its coucontratiou and on the 
method of hydrolysis used. 

The summary appended to this report reads as 
follows : “It has been shown that none of the methods 
which employ hydrolysis with acid whether neutra- 
lized or not give reliable results in the analysis of 
cane jiroducts, mainly because of the occurrence 
in them of reversion products which similato the 
presence of sucrose. The superiority of the invertase 
method has been clearly established for products 
containing reversion products, amino -compounds and 
ash, provided that the Clerget divisor is based on the 


concentration of total solids not of sucrose, and that 
tlie solulioii used for inversion has the same coiicoii- 
tration as that used foi* the direct reading. 

“The simultaneous use along with the invertase 
method of Jackson and Oillis Methods II and IV will 
give valuable indications on the quantities of rever- 
sion products aiul of ami no -compounds present. It is 
desirable that, other investigators, who have not used 
tlu'se methods to any great extent make a further 
study of tlicm. Invertase can so easily bo prepared 
now that such investigations may bo undertaken 
without difficulty. This woik may include also a 
checking of the Clerget divisor for the invertase and 
the J. <fe G. methods. 

“The previous findings of Saillabd that salts do 
hav<» an eff(^ct on the Clerget divisor have been con- 
firmed. The effeid is specific, for each salt, varying 
with its nature and coiic(‘nt ration, and also with the 
method of hydrolysis used (see above). Some salts 
increase the divisor, otlifjrs lower it, and even the 
same salt may act either way, depending on its 
concentration. In artificial mixtures approaching the 
composition of cane syrups or molassc.s, the true 
sucrose content has nevertheless been found within 
the experimental limit of error of polarimetric work 
jirovided that invertase is used for hydrolysis and 
that the CTerget divisor is based on the concentration 
of total solids. Tliis is evidently duo to mutual com- 
pensation of the salt effects, and possibly to compen- 
sation by the effect of organic non-sugars. 

“The conoontratioji and temperature coefficients 
rtxjeiitly dotermined by Jackson and McDonald i 
should bo checked in older that international agree- 
ment as to their exact values may eventually be 
reached. Sncli investigations should include not only 
the usual range of temperatures encountered in 
practice, but should take into consideration also the 
effect of varying concentrations of sugars and non- 
sugars. Until this (question is cleared up completely, 
it is recommended that all the polarimetric readings 
be made at the standard temperature of 20'’C., and 
that the concentration of the solutions be read €is 
closely as possible to 13gims. of solids in 100 ml.” 


1 I.SJ., 1940, p. 67. 
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Metbodg for evalnatiiig certain Reagents (Basic Lead 
Acetate). C. R. von Stisolitz.i Proceedings 
of the Queensland Sugar Cane Technologists, 
I2th Conference, pp. 56-67. 

According to official regulations framed in Queens- 
land,* basic lead acetate for use in the analysis of 
juice for cane payment purposes must not contain 
more than 3 per cent, of moisture, and not loss than 
70 per cent, of lead (as Pb). It must also pass a test 
for fineness. 

Moisture is determined in the usual mamier by 
drying a weigho<l amount in an oven at 106°C. ; 
while the lead is found in the following way : A 
known weight of the sample, e.g., about 0*5 grm., is 
dissolved in 60 ml. of distilled water acidified with 
acetic acid, heated to boiling, and the lead precipi- 
tated as oxalate by the addition of 1 grin, of oxalic 
acid dissolved in water. 

After cooling, the liquid is filtered, the lead oxalate 
precipitate washed with cold water till free of any 
trace of oxalate, four or five washings generally 
sufficing. It is then transferred to a beaker with about 
60 ml. of water from a washbottlo, and sufficient 
sulphuric acid (1:2 of water) added to make the 
liquid distinctly acid. 

The oxalic acid thus liberated is titrated against 
N/10 potassium permanganate at a temperature of 
about 66°C., addition being continued until the liquid 
is permanently pink. Finally the filter -paper is torn 
up, added to the flask, and the titration continued, 
about 0*1 to 0*2 ml. being thus added to the 
previously obtained figure. 

Then one calculates the total load from the per- 
manganate titration. If, e.g., the weight of basic 
lead acetate taken is 0*5 1 grm., and the amount of 
N/10 KMnOi, 35*6 ml., the tltro of the permanganate 
1 ml. ~ 0*01036 grm. Pb, there is therefore present 
in the sample 36*5 X 0*01036 X 100/0*61 = 72*1 per 
cert, of the total Pb. 

The technique involved in this method is simple, 
and it gives accurate results. In eider to test its 
reliability, a sample of lead nitrate (analytical grade) 
was dried at 106®C., and cooled in a desiccator. 
Weighed portions wore placed in beakers, dissolved 
in water acidified with acetic acid, and the Pb deter- 
mined with the following results : — 

ri» PI) K-('covery 

Sample taken. present. found. percent- 

(1) 0*3462 grm. . . 0*2160 .. 0*2160 .. 100 

(2) 0*3130 grm. . . 0*1968 . 0*1961 .. 100*2 

An alternative volumetric method often used is to 
precipitate as sulphate using standard sulphuric acid 
solution, then to titrate back using standard alkali. 
It also is easily caiTied out ; 6 grins, of the basic lead 
acetate are dissolved in water ; 50 ml. of N/1 H2SO4 
added, the liquid diluted to 200 ml,, the lead sulphate 
allowed to settle out ; and 100 ml. titrated against N/1 
NaOH, using phenolphthalein as indicator. But the 


oxalate volumetric method described above is both 
rapid and accurate ; it has certain other points in its 
favour, and is the one recommended here. 

Preparation of Stable Thiosulphate Solution. J. L. 

and E. E. Kassnbb, Ind, db Eng. Chem. (ana\ ed), 
12, p. 655. — ^Addition of a small amoimt of chloroform 
(about 0*4 ml. per litre) to normal solutions of sodium 
thiosulphate prevented deterioration over a long 
period, a N-solution prepared in December, 1936, 
kept in white rubber-stoppered bottles, maintaining 
its normality unchanged until March, 1940. Solutions 
of 0*06-N or less should be stored in brown glass, 
rubber -stoppered bottles. 

Alcohol as Motor Fuel : Effect of Carburettor Settings. 

A. L. Tbodoro. Philippine Agriculturist, 1940, 6, 
pp. 465-477. — Using a 6 and an 8-cylinder engine in 
bench and road tosts, experiments were made with 
alcohol and petrol (gasoline) alone and in combina- 
tion. It was found that an alcoho' -petrol mixture 
containing 10 per cent, of the former gave as efficient 
running as petrol alone, and developed about 6 por 
cent, more power with the same economical adjust- 
ment. With medium setting the engine not only 
developed 10 por cent, more power but also consqmod 
6 to 7 per coat, less fuel than on petrol alone. A 20 
per cent, alcohol -petrol mixture gave less fuel con- 
sumption than petrol at economical setting, but 
developed about 3 por cent, less power. The diffor- 
onco ill fuel economy varied from 3 to as high as 
20 per cent., depending on the jet used. Beti/or results 
were obtained in fuel economy and power with alcohol 
and alcohol -petrol mixtures at a high compression 
ratio. 

Examination of Limestone. A. M. van Lom. Archief 
Suikerind. Nederl.dndie, 1, No. 12, pp. 276-279. — In 
this article it is emphasized that the more chemical 
analysis is not a sufficient indication of the suitability 
of a limestone for burning to CaO for use in sugar 
manufacture, and that the geological nature of the 
stone is of great importance. Sedimentary deposits, 
including the chalks, are satisfactory, as are also 
certain marbles ; but materials of the nature of 
calcspar should not be used, oven if its ohemioal 
composition is normal, as they burn with some diffi- 
culty, and require much more coke in so doing. 

Lime Salts in Clear Juices. K. L. Bash and P. 0. Sbn. 

Proc, 9th Oonv, Sugar Tech. Assoc. India, I, pp. 
151-156. — Neither the glucose/sucrose ratio nor 
the turbidity, is the only criterion determining the 
quantity of lime salts in clear juices. Perhaps the 
nature of lime salts present in the juice has something 
to do with it. The work requires closer investigation, 
in view of the very important part played by Oa-salts 
in clear juice, influencing as they do smooth boiling* 
clear evaporator surfaces, and easy purging ensuring 
sugar of a good colour.” 


I BuiOftU of Sugar Ex])eriment Stations, Brisbane. 


s As given In the B.D.H. *'Book of A.E. Stunderdi,** 2nd Edition. 
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Abstracts of the International Society of 
Sugar Cane Technologists* 

Under the scheme initiated by the International Society, a collection of abstracts of papers on agricoltnral 
and technical subjects is prepared monthly. A selection from these **Sugar Abstracts” has been made by 
ns from the material last issued, and is printed below. 


Cans! Aobioultxtbb. 

Fer ilizers applied n Java 1939 Crop. 0 . Boobebo 
and J. Marches. Archief Suikerind, NcderL- 
Indie, 1940, No. 6, pp. 113-125. 

Detailed statistics mo given for each of the planta- 
tion . No gloat differences from j ‘receding years are 
shown ; mixed nitrogen -phosphate I'ert lizer was used 
on 18 per cent, of the area planted, against 17 per 
cent, in 1938 and 15 per cent, in 1937. The use of 
double super-jihosphate has decreased nearly 60 per 
o(‘nt. (from 4 to 2J). However, sulphato of ammonia 
(‘ontinues lo be applied to the whole cane area. 

Optimum Sulphate of Ammonia Tests. E. W. Clason. 
Archief Suikerind. Nederl, -Indie ^ 1940, 1, No. 
17, pp. 446-448. 

Tods with ammonium sulphate have long been 
ndied on in Java for determining the optimum amount 
of nitrogen to use in fertilizing cane. Most of these 
tests have been made with four (previously three) 
“objects” or graded amounts of the fertilizer, in stoj»s 
of one quintal (220 lbs.) per hectare (2*47 acres), each 
objix't being rojilicatod 10 or 12 times. 

A largo jiercontago of these tests have turned out 
to bo luuisablo, in tho sense that they gave no clear 
indication of tho optimum amount of sulphate of 
ammonia to use, moaning that amount wliich would 
give the maximum commercial yield. 

To improve matters it was proposed to make the 
tests with seven objects in steps of one quintal, and to 
leplioat j each object seven times, Tho experimental 
holds then have 7 X 7 = 49 plots. 

Four tests according to this plan are reported. The 
results are very imiform in spito of the fact that the 
four tests were made on very different soils. In each 
case it was possible to identify the optimum amount 
of sulphate of ammonia for sugar yield. It is thought 
that with this typo of test there should bo fewer 
unusable exi^oriments. 

Drenching of Sugar Cane. Alexander Gordon. 
Sugar News, 1940, 21 , No. 10, pp. 895-398. 

To determine the effect of drenching of harvested 
cane by rain on its way to the factory or in tho mill 
yard, a series of experiments was made as follows : 
The first, third, fifth, etc., carloads from a given 
location were sent in to the mill dry ; tho alternate 
carloads from the same source were weighed dry, 
then drenched with a hose for 30 mins, and the 
increase in the weight of the cane recorded. 40 car- 
loads of each of three varieties were tested and milled 


in this experiment over a period of 21 days. Con- 
clusions are summarized as follows : — 

(1) Different varieties react differently to drench- 
ing in the matter of cane weight. Drenching for 
30 mins, increased the weight of Alunan by 3*66 per 
cent., Badila by 2-28 per cent., and POJ 2883 by 
2*48 per cent. Taken as a whole, drenching may 
increase the weight of varieties in the La Carlota 
district by 3-57 per cent. This is a safe figure to be 
used for that area at present. 

(2) The juice quality is positively affected by 
drenching the canc before milling. The piculs sugar 
j)cr ton cane drox)])ed by 5*39 per cent, for Ahman, 
4'52 per cent, for Badila, and 3'06 per cent, for 
POJ 2883. Taken as a whole, the piculs sugar per 
ton cane may dro)> by 5*42 ]X3r c^ent. 

Averages. — Taking all lluoe vai'ieties in the dis- 
trict’s ])ropor<ion of 79-12-9 for Alunan - Badila - 
POJ 2883, it will be noted that the Brix of tho 
crusher juice for the district cane may be expected 
to drop by 0-8, or 4 08 per cent. Polarization may 
be expi'cted to cho}) by 0-9, or 6-14 per cent., and 
purity by 0*5, or 0*5t) per rent. The piculs sugar per 
ton cane may drop by 0-11, or 5*42 per cent. 

Does increasing the Yield of Sugar per Unit of Land 
Surface bring More Profit ? M. T. Char- 

Louis. Archief Suikerind, NeAerL-Indie, 
1940, 1, No. 16, ])p. 431-432. 

Of late years a limit has been put on the total 
amount of siigar that may be jiroduced, this limit 
having become necessary in order to keeji production 
in line with consumption. Tho limit now applies to 
every plantation, so that if the planter wants to 
increase his unit yields, he must correspondingly 
decrease tho area of land planted in cane. The ques- 
tion then arises whether anything is saved by a higher 
unit yield from a small area than by a lower unit 
yield from a larger area. On the one hand, the costs 
of planting and cultivating are reduced, but on the 
other hand there is an increased cost of the means of 
producing more crystal sugar per hectare. 

In Java this increased cost is represented by the 
expeusG of buying extra fertilizer. Under present 
average conditions in Java, in order to regain the 
cost of one extra quintal of sulphate of ammonia, it 
is necessary to produce an extra 12*2 quintals of 
sugar per hectare. Under this condition a calcula- 
tion shows that the value of the extra sugar is just 
balanced by the extra fertilizer cost, so practically 
nothing is to be gained by tiying to increase unit 
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yields. (Note, — ^This conclusion, of course, is valid 
only if the plantation is not aheady ojwated at the 
top-notch of efficiency. The Java planters are in the 
habit of using sulphate of a/nmonia at the “opti- 
mum** rate, and naturally cannot expect to go 
further without clashing with the law of diminishing 
returns. — Ed ) 

Irregular Production Curves in Optimum Sulphate of 
Ammonia Tests. M. Vertregt, Archief 
Smkerind. Nederl.-Indie, 1940, 1, No. 16, 
pp. 410-414. 

When a fertilizer test on cane is made with graded 
amouiits of ammonium sulphate, the result normally 
is that as the amount of ammonium sulphate added 
to the soil is increased, the yh'ild of cane is increased, 
according to the well-known law of diminishing 
increments. On the other hand, the sugar content 
(percentage) of the cane is reduced with every in- 
orc^ase in tlie amount of fertilizer. Normally, this 
decrease in sugar content (rendemont) is representetl 
by a curve that follows a regular downward course, 
but in practuK) on tlio author’s plantation in Java it 
has been observed that this curve frequently shows 
irregularities, the percentage decrease being greater 
or loss than expected. 

In seeking tlio cause of these variations, it was 
susiiectod that the jiereentago of falkm or lodged 
cane at harvest time miglit have sometliing to do 
with it. To t/cst this supposition all the optimum 
“S.A.” tests since 1032 (some 40 in all) were divided 
into two groups. The one group, A, included tests m 
which the various test plots showed large diffi'ienees 
in tlio percentage of lodged caiie, while the other 
grou}), B, showed little difference between the jilots. 
Inspection of the figures of the two groups in a 
large measure (confirms the suspicion ; the <*oiinoxioii 
between i)ercontago of lodged cane and ilecrease of 
sugar content is too evident to be ascribed to experi- 
mental error. 

Summary of Cane Insect Investigations in Louisiana. 

J. W. Ingram. Sugar Bulktm, 1940, 19, 
No. 4, pp. 4-6. 

This paper outlines the work at the Houma labora- 
tory of the Federal Bureau of Entomology in 1939. 
The annual survey of borer depredations on ten 
plantations showed that GO per cent, of the stalks 
were bored, which is about four times the maximum 
found in the four preceding yerfi’s. Different varieties 
show different sucrose losses for the same degree of 
infestation, the greatest loss being in CP 28/19 and 
the lowest being in (D 290. 

This latter variety seems to be the most resistant 
to borer attack. Brooding work at Canal Point has 
produced six seedlings that show borer resistanoe at 
Houzna. These seedlings are from a cross with a 
New Guinea cane (NG 261) which appears to trans- 
mit borer resistance to its progeny. Crosses between 
noble oanes and cold-resistant Turkestan canes also 


showed borer resistance, due in part to the smaller 
diameter of the Turkestan oanes. 

It is found that the number of live borer stages 
over -wintering in trash on light soils is much greater 
tlian on heavy soils. Burning the trash appears to be 
the best method of decreasing the number of over- 
wintering borers. Increasing the intensify of burning 
by application of 200 to 400 lbs. of sulphur per acre, 
or 30 to 60 galls, of Diesel oil, did not increase the 
effectiveness of the fire in killing the borers. 

Tho Sao Paulo strain of the Amazon fly, which has 
proved of great value in reducing borer damage in 
the West Indies and British Guiana, was imported 
into Louisiana and released in 16 locations ; at har- 
vest time it was recovered in 11 of those locations. 
Whether this valuable parasite can survive Louisiana 
winters remains to be seen. Experiments in roguing 
out dead hearts showed that about 90 per cent, of 
the borers could be eliminated at a total cost of $1’61 
to 1*90 per acre. Further experiments are necessary 
to det(*rmine the value of the method. 

Small-lot experiments witii cryoliie have given a 
90 to 95 per cent, control of tho borer in small cane 
during three consecutive years. Experiments on a 
large scale with dusting macliino and airplaTio have 
given promising results. An attempt has been made 
to roduco the number of aphids that spread the sugar 
cane mosaic disease by introducing lady-beetles from 
Puerto Rico that feed on aphids. 

Injury frorr^ the sugar cane beetle {Enetheola 
nigicfps) has been reduced by an apj)licati(>n of two 
or more tons of ground oyster shells per aero prior 
to planting. This liming aj)poars to enable the cane 
to produce a larg(M' nurnbea' of shoots in the plant 
and first stubble crops. Varieties differ in their ability 
toprcxluce shoots. The ablest varieties in Ibis resjxict 
are Co 290, CP 29/116, and CP 28/11, which are to be 
preferred for planting iii bootle-infestoil areas. 

Beet Agricultxjrb. 

Comparison of Manure and Artificial Fertilizers. 

Kabsten IvERSEN. British Siigar Beet 
Review, 1940, 14, No. 1, pp. 7-8, 10. 

The question whether soil fertility can be maintained 
for years by the use of artificial fertilizers alone (with- 
out manure) is discussed in the light of long-continued 
ex|xjrimeiits at five Danish experiment stations. In 
tliose experiments some plots received manure, some 
a quantity of artificial fertilizer equivalent to the plant 
food contained in the manure, and some received 
nothing. All plots were carried through the years on 
tho same rotation. The yields of all the crops have 
been reduced, for purposes of comparison, to the 
common basis of fe^ units. 

From results obtained at these two stations, one on 
a clay and the other on a sandy soil it was noted that 
the artificial fertilizers consistently yielded more than 
the manures and that the untroat^ plots yielded the 
least. Similar results were obtfiined on loam soils, 


282 



ABSTRACTS OF THE INTERNATIONAL SOCIETY OF SUGAR CANE TECHNOLOGISTS 


Analysift of the soils of the three categories of plots 
laid down on a clay soil (Askov) showed that after 
many yoais the farm-yard manure plots contained 
more nitrogen, and, in addition, more humus, than the 
soil which had received only artificials. More phos- 
phorous acid, however, was present in the soil which 
had received dressings of artificials. The imtreated 
soil, as might be expected, showed the lowest quantity 
of each of the three nutrients. 

The difference in humus content between the soil to 
which farm-yard manure had been applied and that 
which had received artificials amounted to about 
2640 lbs. per acre. The quantity of organic matter 
remaining in the soil which had received no treatment 
fur 30 years was no greater than could be theoretically 
replaced by six loads of low peat moss per acre, or otic 
load every fifth year. 

The exi)oriments at Askov also showed tliat more 
bacteria were present in tho artificial plots than in 
those whicli received farm-yard manure ; there were 
f(‘W(*st of all in the unmanured plots. It would appear, 
therefore, that measures which stimulat'd crop yield 
also stimulated bacterial life in the soil. 

Bket Technology. 

Phosphate as a Deliming Material. P. Anduies. Ttdtsch . 

Wirtsch, Zuckerind,y 1940, 90 * pp. 228-233. 

Addition of superphosphate was begun at a rate 
corresponding to 0*013 per (’-ont, of PjOj on beets, the 
oi>eration being conducted as follows ; 5 kilograms of 
tiic phosphate were sus|)tmdod in 60 litres of thin -juice, 
in id at five-minute intervals 6 litres of this suspension 
were dipped into tho thin -juice trough of the st^eond 
1 liter -j)ress battery. Tho thin -juice thus treated was 
liltered, boiled-out, and eoncentrated in a pressuro 
triple effect, after which the thick-juice was filtered. 

Tho gotieral result w^as a rcfluction of somewhat 
more than 20 per cent, in the lime content between 
tlun -juice and thick-juice. Where it had jireviously 
l)eon necessary to shut down every three weeks to 
lemove scale, there is now continuous operation to the 
iMul of the canqmigii. Tlien^ is no foaming in tho 
eva])orators. Mud cakes easily come off the filter- 
cloths behind the juice boiler and from the thick-juice 
filter, probably due to the presence of gyi3sum which 
acts as a filter -aid. In some cases it is necessary to 
use as much as 0*03 per cent, of PjOs on beets. Ordi- 
narily 0*02 per cent, will be required, but in any case 
0*01 jKsr cent, is too little. Trisodium phosphate was 
not found to offer any advantage over superphosi)hate. 

Influence of Alkali Phosphates on Deliming of Thin- 
Juioes and on Inomstation in the Evaporators. 

O. Spengleb, S. Bottgbk and W. Dobpeldt. 
Zeitsch, Wirtsch, ZucheTmd,^ 1940, 90, pp. 

207-227. 

Attempts to use trisodium phosphate for the pur- 
pose of removing incrusting salts from beet juices have 
been made with generally favourable results, but some 
points remain to be cleared up. 

In a laboratory phase of the investigation thin-juices 


of medium and high lime contents were delimed with 
equivalent amounts of alkali phosphates and soda. In 
all cases the ph(3sphates proved sujxjrior. Trisodium 
phosphate was the best ; disodium phosphate was 
almost as good, and the monophosphate was only 
slightly inferior. 

Trisodium phosphate and soda both increase the ash 
content, but soda most. The inonojhosphafce decreases 
the alkalinity and tho pH ; the diphosphate has little 
or no effect, while the triphosphate noticeably 
increases alkalinity and pH. These relations suggest 
the following rule : when it is desired to minimize the 
effect of a too great natural alkalinity, use tho mono- 
phosphate for deliming thethin-juice; whore precaution 
is to Ix) taken against t wo great a decrease of alkalinity 
during evaporation, use triphosphate, and when neither 
change is ex}xjcted or desired, use diphosphate. 

In a practical test , 900 litres of thin-juice (hardness : 
60 German degrees) were treated with equivalent 
amounts of trisodium phosphate or soda at 95*^0., and 
after J to 1 hour stin'ing were evaporated (without 
previous filtration) in a quadruple effect evaporator. 
A blank test (without deliming agent) was made for 
comparison. In eomj>arison willi tho blank, the tri- 
phosphate docreaseil incrustation 78 2 >or cent., while 
soda increased it 1*60 per cent. Even with filtration, 
the inciustation whs worse with soda. 

New Photo-Electric Saccharimeter. O. Spengleb and 
H. Hibschmuller. Zntach. Wirt^ch, Zucktr- 
ind., 1940, 90 , pp. 426-437. 

The firm of B. Lange has submitted a new instru- 
ment utilizing the ])hoto-cleetric cell in reading to the 
Berlin Sugar institute for t-ost, the general scheme of 
which is : A source of sodium light sends a beam 
through the two lialves of a ])olarizer whoso jiolariza- 
tion planes are per])endicular to each other ; that is, 
they form a half-shadow angle of 90° ; the light then 
jiassos through tho })olai izat!oii tube and analyser and 
is directed by a lens upon two adjacent differential 
photo -elixjtric cells. I/i this manner the Ions throws 
the light from one-half of the i^olarizer on one cell 
while the light from the other half is thrown on the 
other coll. These two cells are (‘loetrically connected 
through a com^Huisating rheostat witli a galvanometer. 
Tho analyser is removable. 

A measiu*ement is earriod out as follows : The jiolari- 
zation tube is filled wit h tho solution, the analyser is re- 
moved, and t he needle of the galvanometer is adjusted 
to zero. The analyser is replaced and the galvanometer 
needle again turned to zero, tho result of the measure- 
ment being then read from tho dial. The sensitivity 
of tho ai)paratus was found to be 0*017° (— 0*1 ])or 
cent, sugar in a 10 cm. tube) which is sufficient for the 
purposes of the sugar industry. This first model was 
found to have some technical defects which will be 
removed in a new model under construction. It 
simply aims at eliminating the observer’s personal 
equation, which enters into matching tho illumination 
of the two halves of the field. He merely notes the 
position of the galvanometer needle. 
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New Books and Bulletins* 


Technology tor Sugar Refinery Workers. By Olivbb 

Lym. (Chapman & Hall, London). 1941. 

Price ; 16s. net. 

While there are many books dealing with the 
manufacture of raw sugar those on refining are few, 
and in English there is only one, that of Babdobip 
and. Ball, which treats of the subject in detail. 
The appearance tlien of a now work, written by 
Mr. Olivbb Lyle, of ihe third generation of a famous 
refining house, should receive a special welcome. 

The work divides itself into two parts. The first 
portion is a general introduction to technology as 
applied to sugar manufacture, and includes accounts 
of pH, of the principles of sugar analysis, and of the 
production of steam and of electric power. This part 
contains no striking or novel features, and is evidently 
intended to afford employees a convonieTit means of 
reference, explanatory of the general principles 
governing the processes, the operation of which they 
control. It can be said^that this object is achieved. 

The second part of the book is entirely devoted to 
sugar refining and its problems, both technical and 
economic. It is easy to see that the subject matter 
here is based on the accumulated experience obtained 
over three generat ions in the refiuories of Henry Tate 
& Co, at Silvertown, of Abram Lyle & Sons at Plais- 
tow Wliarf, and of Fairrie & Co. at Liverpool. On the 
technical side are discussod many intimate details of 
refining practice, which up to the present have been 
regarded as mysteries, on no account to bo divulged 
to any but the firm’s initiates. Of particular interest 
arc the pages cjn the cflrbonatation process as applied 
to refining, which was, wo believe, kept a jealously 
.guarded t-rade secret for many years, the operation 
of tho char filters elucidated by carefully constructed 
diagrams, and tho statomeut that bet ween 1937 and 
1940 the (consumption of coal at Plaistow Wharf was 
reduced from 22*4 per cent., to 13*4 per cent, on 
sugar melted, indicating a saving of 100 tons of coal 
per dtxy. 

Of e(jual importance is the rosum6 on page 326 of 
the “Rfjasons for a Refining Industry.” Those are 
well taken, and Mr. Lyle lays stress on the economic 
rather than on tlie t(>chnicar side, and formulates the 
principles which are as true to-day as when in the 
fifteenth century Venetian merchants established a 
refining industry in that city, drawing their raw 
material from tho ]dantaiions in Cyprus, Rhodes, 
S 3 rria, Crete and Sicily. 

There are many other i joints of interest to which 
in the limits of a review a bare reference only can 
be made. Those on control confirm the remark 
made by Al Nuwaibi 600 years ago of Egyptian 
practice : ”The control comprises many things that 


one cannot put in a book and presents also things 
that one can hardly say in speech.** 

While the remarks made above only serve to call 
attention to a treatise which must be read to be 
properly appreciated, there are some errors of which 
notice must be taken. Bbaum:i^ should be Baum^, 
and Deeb should be Dbbbb. More serious is the 
unhappy lapse which atiriVjutos German birth to 
Nicol, the Edinburgh lapidary and lecturer on 
natural philosophy ; and finally on page 79 there is 
some confusion as to the functions of tho analyser 
and quartz woclge componsatoi* as used in the 
polariscope. 

The printing and get-up of the book afford no 
opportunity for adverse comment, the illustrations, 
all of which have been prepared by tho author, being 
especially to be commended. Tho index is more 
than usually full, and Ixas patently been compiled 
with care. 

N. D. 

* 


Glossary of Terms used in Queensland Cane Sugar 
Factories. Compiled by the Technology 
Division (Bureau of Sugar Experiment 
Stations, Brisbaius Queensland). Technical 
Communication 1940, No. 9. 

With the object of encouraging standardization of 
terms used in the manufacturing side of the sugar 
industry in Queensland, a list of equipment, materials 
and products has been compiled, and is here pre- 
sented. Brief descriptions have been given rather 
than bare definitions. Terms concerned with chemical 
control follow generally the standard definitions for- 
mulated by the International Society of Sugar Cane 
Technologists in 1929. Probably the most noticable 
departure from the usual Queensland terminology is 
the distinction between the terms mill and factory, 
which are no longer synonymous. 

South African Sugar Year Book, 1940 41. Compiled 
by the South African Sttgar Journal, Durban, 
Natal. 1941. Price ; Ss. post free. 

This is the annual reference book and guide to the 
sugar industry of South Africa. One of the opening 
articles consists of a detailed account of the South 
African sugar season of 1940-41. Pull details are 
given in the pages of the various associations connec- 
ted with that industry. An important section is a list 
of the Natal and Zululand sugar milling enterprises, 
giving brief accounts of the history and progress of 
each unit. All the necessary statistics of this impor- 
tant South African industry are to be found in this 
work, which will serve a useful purpose for those who 
desire to get into touch with these sugar interests. 
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Brevities* 


The IjkTB Hbkby Hitbtbb. — ^We are sorry to announce 
the death recently of Henry Hurter, chief engineer to the 
Fulton Iron Works Co., of St. Louis, at the age of 66. 
He had joined this organ! /.ation as an apprentice in 1891, 
since which date he had remained with it. Well-known 
in sugar cin'los in the West Indies, he had contributed to 
numerous improvements in the design of cane milling 
equipment. 


Austbalian Expobt Uncebtainties. — ^At a Sugar 
Technologists’ Conference held at Cairns, Queensland, in 
April, the Queensland Minister of Agriculture warned his 
hearers that the recent acquisition of the 1941 Australian 
sugar crop by Proclamation must not bo taken to imply 
that a market had been found for whatever might be 
produced. For the present there must bo restraint in 
planting, otherwise he could only visiializo im'reased and 
possibly insuperable difficulties in 1942. 


Louisiana D.C. Suoabs. — ^Eastt^rn seaboard refiners in 
the U.S. have raised charges against Louisiana direct 
consumption sugars of containing imjiuritic^ in nature 
and amount as to render such sugars unsuitable for the 
mauufatdure of candy and cakes. After a tour of inspec- 
tion of Louisiana sugar factories by WalttT Sale, Govern- 
ment expert, this allegation has been refuted, and 
Louisiana direct consumption sugars have been cortifie<l 
by the Piu*o Food and Drug Administration as acceptable' 
sweetening ingredients for cho<‘olatc and other products. 


PowEB Alcohol Pboblems in Australia. — The 
Qui'onsland Minister of Agriculture speaking rtM'ently at a 
Technologists’ Conference at Cairns said that in respect to 
the problem of making power alcohol from sugar and its 
by-products, no expediency that might finally undermine 
the security of the economic structure should bo lightly 
accepted. The price of the sugar under the Peak scihemo 
was the determining factor in the industry. To undennine 
that structure as a matter of expediency was a question 
that required close s<'rutiny. He agreed with the idea of 
producing power alcjoliol but saw very definite economic 
factors tliat would opc'rate if some of tlm projects that 
were contemplatoii were put into elTo<it and it might be 
difficult thereafter to regain the economic structure of the 
sugar industry. 

British Food Ministry Purchases. — ^The probability, 
foreshadowed some months ago, that the Sugar Control 
in the United Kingdom would have to look noarer afield 
for some of its iiurchases rather than buy solely Empire 
sugar, owing to the long voyages involved in bringing the 
latter to the United Kingdom, sot'ras confirmed by 
market reports published in Cuba and New York as to 
purcdiases of late months of Cuban sugar. Thus on July 
10th Luis Mendoza & Co. stated that from May to that 
date Cuba had sold 260,000 tons to U.K. and Canada. 
Presumably the larger part of this went to the U.K. 
New York reported 100,000 tons of this as having been 
purchased at the beginning of July at a price of 1-06 (o 
1*08 cents, f.o.b. Cuba. On August 7th New York market 
reported a further purchase by the U.K., believed to be 
100,000 tons at 1-76 cents, for September-October delivery. 
On August 16th a further 26,000 tons Cuban sugar at 
1*66 cents was reported as purchased for same period of 
delivery. World prices (No. 4 contract), which at the 
beginning of June were as low as 0*80 cent, rose steadily 
during June and July and reached a peak in the first 
week of August of 1*83 cents. Subsequently there was a 
orary decline of about 20 points, but later a new 
of 1*88 was reached by August 21st. 


U.S.A. Confectionery. — ^The United States confec- 
tionery industry uses approximately 400,000 tons of sugar 
annually. Sales of confe(*tionory during 1940 were valued 
at about $3.36,000,000, giving a record of 16*9 lbs. per head 
consumption. The favourite form of confeetionory sold is 
Ktatc^d to be chocolate-covered bars. 


P. C. & W. Centrifugals. — Some of the advantages of 
using Pott, Cassels & Williamson single spmi, elcvtrically- 
driven centrifugals fitted with variabN' s}»eed fluid 
couplings are claimed to bo ; mc‘f*}ittaical unloadors with 
single speed motors, no shock to the motors, lu) fn(‘tion 
blo<*ks, enormous reduction in switch npairs, no inching, 
and smootli acceleration. 

Beet Growing in LonsiANA. — Sugar boot has Is'cm 
grown on about 29 acres of Westovor plantation. La., 
and on being harvt'sted in March/April of this year was 
found to give juict' having a sucrose content of 20*9, a 
jiurity of 89*9 and a Brix of 23*3. This was on land which 
had prodiwjod two heavy crops of cane, and had not been 
fertilized: they wen' cultivated only once, and had not 
bc^en thimit'd or bku'ked. 

British Sugar Corporation. — At tlio beginning of 
August the British Sugar Cor^^oration (which controls the 
beet sugar factories in England) declared an interim divi- 
dend on the Ordinary .shares on account of the year <'ntlt»d 
31st March, 1941, of 4^ per ci'iii. less tax. At the same 
time the Directors slated that, owing to cinnimstancos 
outside their control, they were unable to present a 
Balance Sheet- and Profit and Loss Account for that year 
at this stage, and that the annual mc'otmg would have to 
be postponed until the accounts had been passed by tbo 
Government Depsrtmonts conceriaKl. It is not the Board’s 
intention to recoinruend a further dividend in respect to 
1940-41. 

Colonial Sugar Refining Co. — Tlie annual report of 
this Australian sugar cf>ni]>any, for the yc'ar endi'd March, 
1941, shows that after providing for depreciation and 
other chargi'H the iii't profit for the year from tlu' work of 
the factories and from other investments ainounteil to 
£1,054,331. Adding the sum of £472,38S brought in on 
April l.st, 1940, and deducting £497,250, tin* amount of 
the interim dividends paid in November, 194(>, a net sum 
was left available of £1,029,469, out of which a final 
dividend of 17s. per £20 share is bt'ing paid, ab.sorbing 
£497,250, and making ixa* cont. for the \’ear. A sum 
of £60,000 is placed to reserve ai'coimt whicli now will 
stand at £1,200,000, and tlio balance of £482,210 is carried 
forward. 


Clarifier Patent Claims. — A suit was fih'd by the 
Dorr Co, (and assoeiatt's) for alle'ged infringemimt of 
patents by the use of sugar nlarification apfiaratus manu- 
factured by the Graver Tank & Mfg. Co. The ease was 
tried in the District Court, Puerto Hi<*o, before .fudge 
Robt. A. Cooper, who dismissed the complaint, and held 
that the patent claims at issue were invalid because of 
anticipation and lack of invention. The eomplai mints 
appealed, the decision of the higher court by .Judge 
Calvert Magruder re-affirming the lower coiu-t’s finding in 
the following words : “The District Court found that 
‘ the accused device infringes both the Coo and the 
McHugh patents, assuming the validity of the said 
patents.* This finding is challenged by the defendant, 
but it is uimecessary for us to examine into its corrtM*t- 
ness, because we feel obliged to affirm tlie court below* 
in its conclusion that the Coe and McHugh claims are 
invalid.** 
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Bagasse Fumaoe Operation and Design. K.S. Arnold. 

Proc. ^th Conv, Sugar Tech, Assoc, India, 

pp. 97-108. 

Operation, — Figures for the CO* content and tem- 
perature of flue gases must bo accompanied by the 
associated, figures for the CO content and the tem- 
perature of the gases prior to coming into contact 
with the boiler heating surface. It is desirable also 
to have ^information on the relative quantity of air 
being supplied to tlio furnace, and the corresponding 
drauglit, and for these the Oj content of the flue 
gases and the draughts in the furnace itself and at 
the back of the b<uler are necessary. 

To take the temperature immediately in front of 
the boiler heating surface would introduce an error, 
since at this })oint the gases have been cooled down 
to a certain degree by radiation. It will be sufficient 
to take the temperature at a point 4 to 6 ft. from 
the lieating surface, as near as possible in the middle 
of the flow of gases. To measure this temperature 
(1600 to 2300’^F.) the thermo-couple tyi^e of pyro- 
meter may be used, but it is subject to deterioration 
at the high degree to which it is subjected, and to 
certain other distidvantages. An instrument of the 
optical tyj)e, as the disai)pearing filament pattern, is 
more suitable. It works on the princi})Je of comparing 
the intensity of light emitted from an incandes(;ent 
surface with that from a filament illuminated by an 
electric current. 

Appearance of the gases is important. Two furnaces 
may show almost identical results as rt'gards fltie gas 
composition and tomiieratures, but may bo operating 
very differently. Combustion may be comiilote in 
both cases (no C’O present) but there may be a con- 
siderable loss in one case owing to the entrainment of 
particles of bagasse, ■which pass through the furnace 
and deposit in the flue or discharge from the chimney. 
When all the fuel is being consumed, the gases will 
be invisible, without sparks or flaming particles. 

A morcury-in-steel thermometer can be used for 
taking the temi)eraturo of the fluegases (up to TOO^'F.), 
and sliould pass well into the path of the gases, for 
which purposes a stem of about 4 ft, should be 
specified. Its position should be in front of the 
damper aiul on the vertical (lentre line of the rear 
wall of the boiler, from which position samples for 
analysis should also be withdrftwji. In the case of 
the usual boiler arrangement with a chimney of 
normal height and without auxiliaries and fans, the 
reduct ion of the temperature of the flue gases will 
depend on the steam temperatiue corresponding to 
the pressure in the boiler. It may be taken as about 
100®F. higlier than the steam temperature, which 
for a boiler working at 160 lbs. pressure will be 470®F. 

In interpreting the results of flue gas analysis, if 
CO is absent then combustion was complete, the pro- 
portion of 0| indicating the amount of air supplied 


in excess of the theoretical amount for combustion, 
but the excess of air may have been excessive. In 
good furnaces working to capacity the minimum 
excess air for complete combustion is around 40 per 
cent, more than the theoretical, giving a flue gas of 
approximately 13*5 per oeiit. of COg and 6 per cent, 
of Og. Figures over 13*6 are usually associated with 
appreiuable amounts of CO in the flue gases indi- 
cating incomplete combustion. If CO is present in 
say over 0*4 per cent., various conditions may be 
responsible : — 

(1) Air supplied may have been insufficient (COg 
high and Og low) ; (2) gaseous products from grate 
improperly mixed with the air supiilied (GOg low and 
Og high) ; (3) ignited products burnt out before 
extinguished against the heating surface of the boiler 
(again COg low and Og high) ; and (4) combustion 
incomplete, the temperature being insufficiently high 
(jret again COg low and Og high). 

Clewiston : Largest Sugar-House in the U.S. H. T. 

Vaughn. Facts about Sugar, 1941, 86, No. 2, 

pp. 24-31. * 

Situated in the heart of the Florida Everglades, 
and the property of tlie U.S. Sugar Corporation, its 
grinding rate is more than 6000 tons of cane jier day. 
It has a demonstrated capacity to grind 1,150,000 
tons of cane in a normal season, lesulting in an 
extraction of over 126,000 tons of 96° raw sugar A 
side-dump hydraulic tilting table empties the rail- 
road cars on to a conveyor, moving at right angles to 
the main carrier. Mounted in the first conveyor is a 
mot4>r-di‘iven “kicker,” and a sot of motor-driven 
Seliarnbcrg heavy-duty cane knives whicjh act as 
levellers, their cutting edges being set about 3 ft. 
from the bottom of the carrier. Another similar 
kicker is mounted in the main carrier ; while just 
above the headshaft of the main carrier is another 
set of Scharnborg knives, the blades of which are just 
set clear of tlio slats of the carrier. This latter knife 
set, therefore, does a thorough job of shredding. 

The milling plant consists of a Fulton -typo crusher, 
40 in. X 78 in., driven independently by a 22 in. X 
42 in. Hamilton-Corliss engine. There are seven 35 in, 
X 78 in. mills in the grinding tandem : the first is a 
new Scharnberg-Farrel type, electrically driven by a 
300 h.p. motor ; the second, third and fourth are 
Hamiltons, driven by a 36 in, X 60 in. Hamilton- 
Corliss engine ; while the last three are Fulton-type, 
driven by a 38 in. X 60 in. Fulton engine. Differen- 
tial angle grooving is used in all rolls. The crusher 
rolls are provided with 3 in. pitch circumferential 
grooving and cross grooving, so arranged that the 
mesh is similar to a pair of herring-bone gears. The 
first and second mills have 2 in. pitch, the third and 
fourth in., the fifth and sixth 1 in., and the seventh 
1 in. on the cane roll and ^ in. on the top and begasse 
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rolls. All tumplates are provided on the backside 
with tapered slots for free juice discharge ; very 
little bagasse can find its way into the juice pans, as 
the rear of the tumplate meshes closely into the 
grooving of the bagasse roll. Clarified secondary juice 
is applied on the first, second, third and fourth mills, 
and hot water on the fifth, sixth and seventh mills. 

Compound clarification is practised. Primary juice, 
consisting of juice from the crusher, first, second, 
third and fourth mills, and the clarified secondary 
juice, is limed in, the mill juice pit to about 7*5 pH, 
the milk-of-limo being added continuously by means 
of a weir arrangement, graduated in t/erins of cane 
varieties. The liming station for the secondary juice 
is located adjacent to the primary edarifiers, and this 
operation is carried out to 7-3 pH. There arc two 
20 ft. 5-tray converted Scip-tyj^o olarifit'rs, and one 
18 ft. 6-tray Dorr for the primary clarification ; one 
22 ft. 4-tray, and two 18 ft. 3-tray Dorrs for the 
secondary. Mud from the secondary is diluted with 
water, hagaciUo being added as filter-aid, and the mud 
filtered through two 8 ft. X 16 ft. Olivor-Campbell 
vacuum filters. Juice from the vacuum filter station 
is added to the edarified second juice. 

On leaving the primary clarifiers, the juice flows 
to a set of 20,000 lb. <5apacity HoW(' juice scales 
mounted over an evapoi'ator supply tank. Ji3vapora- 
tion is performed in various combinations : the 
installations consist of two standard (juadruplc 
effects with a h.s. of 41,000 sq. ft., a Webre triple 
of 21,600 sq. ft,, which can be used under pressure 
or condensing, and two single-body pre-evaporators 
with 5700 and 9000 sq. ft. h.s., the larger one of 
which can be used singly or in combination with the 
Webre as the first body of a quadruple effect. Vapours 
from both pre -evaporators and tiiple effect are used 
for juice heating and boiling water. 

The pan installation.s consist of six calandria and 
one coil pans, one 10 ft., one 7 ft., and five 13 ft. in 
diam. In boiling, the 3-massecuite system is used, 
the (7-massocuite being boiled in the calandria pans 
equipped with the Scharnberg sugar “homogeiiizers” 
with movable downtakes, the time required being 
approximately 4J- fours. Thirteen open-typo crystal- 
lizers arc used for the (7-masseouitas, the period of 
storage being about 20 hours. The A and B-masse- 
cuites are dried with a batt-ery of ton 40 in. X 24 in. 
direct-driven centrifugals, while the (7-masvSocuit^s are 
purged with a battery of fourteen 40 in. X 24 in. belt- 
driven machines. As a means of decreasing the cycle 
in purging <7-sugar, the massecuites are re-heated to 
130°F. in a mixer equipped with Rolston coils. 

The bagging hopper is equipped with a Ricliardson 
automatic sugar scale, each bag being re-weighed on 
Fairbanks platform scales. Final molasses is weighed 
through an 18,000 lbs. capacity Howe scale, and the 
storage capacity for this by-product aggregates 
6 million galls.* The boiler installation consists of one 
bank of three 1000 h.p. Edgemoor boilers and one 


bank of four 600 h.p. Babcock & Wilcox’s, these 
latter liaving re(;ently-built Hofft furnaces. AH the 
raw sugar from Clewiston is shipped to tJie Savannah 
Sugar Refining Corporation, Poit Wentworth, 
Georgia, for refining there. 


The Diatom in Filtration. Robt. W. Kent.i Sugar, 
1941, 36 , No. 5, pp. 26-30. 

'riiree of the main factors in tlio filtration of sugar 
liquors are viscosity, teinperaturo and amount and 
character of suspended impuiities. Illustrating the 
relationship betwc'eii tiie density of a pure sugar 
solution and the viscosity at 90 '0., a curve is given 
in the original article, accorrling to whi(?h for every 
degree change in the Brix in tlie noighbourliood of 
OO^Brix there is a 7 per cent, change in the viscosity 
(inillipoises). If further the temperature is dropped 
from 95 to 90“C., a 15 j)er cent, increase m viscosity 
will result, and coiiseipiently a 15 jxjr cent, decrease 
in the rate of flow. 

The primary fuiictioii of the diatomaceous filter- 
aid is to dilate the slimes and otlier insoluble impuri- 
ties in the liquor, in order tliat llie eake which forms 
in the frames of the pjesses may be porous and allow 
the free flow of juice tlirougii it. Tiierc- is an optimiim 
amount whi(‘h should be used ; to use less reduces th<* 
flow, cuts down the press lift' and affects the clarity ; 
while to use more is to reduce the flow, and cut down 
the press life without any proptirtional gain in cslarity. 

As is well kuomi, the most oflicieiit filtration is 
carried out under a gradually increasing pressure 
cycle diuiiig winch the pressiue is slowly raised from 
hour to hour to maintain a constant volume of flow. 
Filter -presses can give good results with modern 
filter -aids. Of late the tjqx' having the outlet at the 
top instead of at the bottom lias received attc'ntion, 
it being claimed that the pro -coating may thus be 
carried out more easily and more efficiently, that 
trapped air in the frames is eliminated, and that 
there is less ehaiiee of coiitamiiiation of clarified juice 
in the trough. Addition of filter-aid may be made 
with a dry or a slurry-feeding device, the former 
being considered the better for uniform dosing and 
for varying the amount when lUM^ossary. 

Using the proper grade of filter-aid is important, 
the object in view being to get the maximum capacity 
from the jiresses. To-day different grades of diato- 
maceous material with varying flow rates ari' being 
produced, it now being possible to meet any condit ion 
in sugar filtration. By press capacity is meant the 
number of square feet of filtering arc^a jier ton of 
beets sliced. In different beet sugar houses, for 
example, it is found to vary from about J to 2 sq. ft. 
per ton of sliced roots. In a non -Steffen house, it 
should not be less than about 1-3. 

It is not easy to measure the efficiency of filtration, 
but tliere are certain means wliich may be applied. 


I Ohemicai Engineer, The Dlcalite Go. 
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One may calculate, for example, the hourly through- 
put thus : Gallons of standard liquor filtered (No. 
of hours) X (Sq. ft. filtering area). If this figure be 
multiplied by the average press life, the result is the 
cycle throughput, i.e., the number of gallons put 
through 1 sq. ft. of filtering area per cycle. 

This cycle throughput is a significant figure, 
definitely more important than the press life, which 
obviously depends a great deal on the press capa- 
city and on how mucdi liquor is put through the 
presses. One can ca-lculat-o the maximum cycle 
throughput tliat could be obtained theoretically for 
any given percentage of filter -aid and for various 
sized frames. Thus, assume a filter-aid density of 
16 lbs. per sq, ft., and let P = the percentage of 
filter -aid by weight in the standard liquor, then the 
maximum theoretical cycle throughout for various 
sized frames of presses is : — 

1 in. frame 66-67 gall./sq. ft./ey<;le 
PxF 

1 J in. frame 88-33 gall./sq. ft./eyclo 
PxF 

in. frame 100 -0 gall./sq. ft./eyclo 

~TCxF 


Evaporator Cleaning Practices in Louisiana. Abthub 
F. Kblleb.^ The Stigar Journal (Louisiana), 
8, pp. 27-28, 30. 

A quostioiinairo was sent out to some 60 of the 
sugar factories in the State of Louisiana during the 
1939 season, asking for information on the methods 
employed in cleaning the heating surfaces of evapo- 
rators. A good response was obtained. The first 
question concerned the chemicals employed, these 
being given as sodium liydi'oxide (36 factories), soda 
asli (24), hydrochloric or muriatic acid (40), “co-acid^* 
(7), and “Oakite (1 ). Generally the sodium hydroxide 
(caustic soda) and soda asli (sodium carbonate) arc 
used together, a mixture of 60 to 75 per cent, of tho 
first and 40 to 25 pen' cent , of the second being re- 
ported as being moi'e e^ffoctive than NaOH used alone. 

One of tho factories req>f>rfcod that its heaters were 
kept clean by pumping cold unlimed juice through 
their spare units continuously ; so that by changing 
heaters at 1 2 or 24 hourly intervals they were able to 
keep the surfaces in excellent, condition at all times. 
It is, of course, tho aeiils present in the raw juice 
together with the erosive ’ effe<;t of the suspended 
solids that is jirobat>ly responsible for this cleaning 
effect. 

Replies were received to the question as to the 
concentration of tho sodium hydroxide and soda ash 
used for evaporator cleaning, and from these it 
appears that the average concentration varies from 
2*6 to 6 per cent. In the case of the muriatic acid, 
the figiure is 1 to 3 per cent. Some factories are using 
hip’hwr concent ret ions? for cleaning, an “inhibitor** 


being added to prevent the HCl from attacking the 
metal of the heating surface while still dissolving the 
calcium carbonate and other scale.* Seven of the 
factories use such preparations. 

A phase of tho scale-cleaning problem which has 
not received proper consideration is tho disposal of 
the chemicals after cleaning has been accomplished. 
Not all the Louisiana factories have proper alkali and 
acid storage tanks, and are obliged to ditch their 
liquors after each cleaning. Provision of such tanks 
would certainly bo justified from the points of view 
of economy and convenience. 

There is a wide variation in the lengths of the 
ch^aning periods reported from the various factories 
in Louisiana. In 26 out of 40 factories, the time taken 
for the NaOH and Na2C08 was 3 to 6 hours, five 
taking less than 3 hours and seven more than 6 ; 
while for boiling with HCl 27 of the factories took 
from Ij^ to 2J hours, eleven taking less than IJ hours 
and four taking more than hours. 

Lastly, tho amount of the chemicals used is dis- 
cussed and most of the factories taking part in the 
questionnaire recorded this figure. In tiie case of the 
NaOH and Na2C08, 25 fact ories state their consump- 
tion to be from 0-11 to 0*20 lb. pK^r ton of cane; 
two using less and three more tlian hero specified. 
In that of the muriatic acid (18TI6. HCl), 33 factories 
use bi^twc^ii 0-02 and 0-30 lb. per ton of cane with 
one only using loss and three using more. 

Silent heaters, circulators and similar devices are 
being installed in increasing numbers, these lieating 
up the chemical solution better, and sj)eeding up 
considerably the cleaning operation. It mny also be 
pointed out that the lowering of the pH of the clari- 
fied juice has a})parontly reduced scaling troubles in 
a munber of factories, particularly in tlie Toeho 
section, and during the past season most. factori(\s 
were carrying clarified juices at a pH of 6-0 to 6-4, 
and apparently withotit any loss of sucrose by 
inversion. 


Solphitation Methods in India. S. V. Bamanayva 
and S. S. Sastby. Indian Sugar, 1940, 8, No. 10, 
pp. 19-22, — Sugar prepared by three different sulphi- 
tation methods (viz., sulphuring after hot liming, 
sulphuring after cold liming, and pre-sulphitation, 
i.e., sulphuring before liming) were exposed to humitl 
conditions and periodically analysed for moisture pol. 
and reducing sugars. Conclusions were as follows : 
It seems clear that the pre-sulphitation method is by 
far tho most suitable one for the manufacture of 
superior white sugar having a good resistance to 
deterioration. Only a few factories in India are 
employing it at the present time. It may be neces- 
sary for these to revise their ideas on hot pre-liming, 
and to adopt this pre-sulphitation process as the most 
suitable chemical process. Even in Java it is being 
favoured. 


I LouiiOaiia State Unlvenity. 
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Review of Recent Patents. 


Copies Of specifications of patents with their drawings can be obtained on application to the following — Kingdom : Paten 
Office, Sales Branch, 2S, Soutljarapton Buildings, Chancery Lane, London, W.C.2 (price Is each). Abstracts of United Kingdom 
patents marked in our Review with a star (•) are reproduced witli the permission of the Controller of H.M. Stationery OflUce. London, 
from the Group Abridgements issued by this Department. Sometimes only the drawings are so reproduced. United Stales: Com- 
missioner of Patents, Washington, D.C. (price 10 cents each). 


UNITED KINGDOM. 

Working and Extraction of Materials in Diffusion 
Batteries. British Sugar Corporation, 
Ltd., and Robert Jorisch, of The Adeljihi, 
London, W.C.2. 533,640. August 12tli, 

1939. 

In accordanco with the present invention, the nor- 
iiuil mode of operating a diffusion battery is modified 
V)y dividing the battery into two or more sections, 
withdi'awing the juice aft-er traversing each section, 
end ro-introducing the juice to the next section of 
the battery by a pump. Ves.sols foi* receiving the 
juice may be interposed m front of the return pumps, 
and the juice may bo treated with various substaiK'Os 
in such vessels. 

For the purpose of comparison with existing 
methods, a battery arranged in accordance with the 
invention and divided into two parts only will be 
coiitiasted with the normal method in which one 
jiump or gravity feed tank feeds the whole length of 
the battery. Other cjoiiditions remaining the same, 
the speed with which the extracting fluid can be 
fojceil through a normal diffusion battery depends on 
ihe number of cells through whicli the liquid has to 
travel and on the prossuio difference between the 
iKpiid entering the battery and leaving it as raw juice. 
The maxiinuni speed is thiToforo attained when a 
pump, or such gravity f(M'd is used, that the extrac- 
ting liquid is forcinl into the battery at the maximum 
jircssLire which the cuiLsti'iictioii of the battery per- 
mits it to withstand. 

If this maximum pressure is maintained, then 
ri'ducing or increasing the number of cells iu circu- 
lation at one time will either accelerat^e or retard the 
flow of liquid, as each cell of chips represents some 
resistance to the passage of the liquid. 

Under the piosent invention by dividing the battery 
into say two sections and allowing the liquid after 
traveisiiig a section to enter a tank at atmospheric 
pressure, since the number of cells is halved the 
resistance of the chips in these cells is approximately 
lialved : the liquid therefore will travel very much 
faster through them than in the ordinary battery. 

The juice is withdrawn from the tank by a pump 
which introduces it into the first coll of the sec^ond 
half of the battery at this same maximum pressure 
which the battery can withstand. The flow through 
the second half of the battery will therefore be very 
Jioarly the same as in the first half, anti the flow of 
tile liquid therefore tlirough tlie whole battery will 
be very much greater than in the normal battery. 
Since the increased flow removes the sugar from the 


slices more quickly, the capacity of the battery is 
increased. 

As the final raw juice ha.s always to be coiicoii- 
t rated at a later stage of tlie process, it follows that 
the greater the number of cells employed in the 
battery, the greater tlie saving of steam or other 
concentrating medium. It follows tliat an existing 
battery can be lengthened by employing th(5 new 
method aiul a eonsiilerable saving in fuel <‘fiected. 

Treatment of Finely-divided Calcium Carbonate (Re- 
use of Carbonatation Scums). Holly Sugar 
Corporation, of (blorado Si)rings, 

U.S.A. 534,500. November 1st, 1939; con- 
vention date, November 5th, 1939. 

Through the* present invention the carbonatation 
scums (lime-eak(‘) instead of being discarded may be 
re-burnt and tin* ealeium oxkIc* (CaO) and carbon 
dioxide (CO 2 ) resulting may be re-used in the ]irocess 
again with eonsefiucnt eeoiKuny. As the scums (cal- 
cium (‘arbonaio) are in tln^ state of an exti'emely fbie 
powder, tliey cannot bo successfully treated in the 
vertical kilns at ])res(*ut usi'd in the beet sugar indus- 
try for the caleiiiatioii of the limestone. 

According to this invention, tluTefore, the pro- 
drii'd senms are calcined in a multiple -hearth furnace, 
embodying both muffle tyjie hearths and direct- 
firing lieartlis, giving gases which are satisfactory for 
the carbonatation ])roc*css. In fact, the gases being 
too concentrated have to bo diluted with air to give 
the mixture customarily used 111 the carbonatation 
tanks. As for the ealeium carbonate (CaC 03 ), this 
becomes fully burnt to CaO. 

Moreover, the invention is additionally applicable 
to the burning of limestone “spalls,” that is particles 
of limestone in its natural state of fineness, such 
as is not capable of being burnt in the ordinary 
vertical kiln. For example, limestone in its natural 
state up to about | in. mesh may be calcined by this 
process, and the calirium oxide thereby produced 
used in the sugar manufacturing process. 

Claim 1 ; A process of tioating finely divided cal- 
cium carbonate material whic^h may bo in the form 
of lime-cako derived from the jMcduction of sugar 
from sugar beets, which comprises calcining said 
material in an indirect fired hearth or in both direct 
and indirect fired hc/arths, diluting the carbon dioxide 
derived from the material to produce a concentration 
appropriate for the carbonatating of beet juice and 
applying said carbon dioxide to tlie carbonatation of 
beet juice, 


1 See alBo U.S. Patent 2,194,164 ; Z.6V., 1940. p. 224. 
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UNITED STATES. 

Maanfactore of Beet Sugar (Tliree-Massecuite Prooess). 

Geo. E. Stevens (assignor to The Western 

States Machine Co., of New York). 

2,217,603. October 8th, 1940. 

In the conventional i>ractico of beet sugar manu- 
facture for the production of white crystals, about 
10 or 16 per cent, of the non -sugars present in the 
starting material are (continually re-iiitroduced into 
t he head of the process with the melted raw sugar 
BO that the work of segregating those non-sugars 
must be roj^eated and relatively large volumes of 
massecuites must be boiled in order to obtain a given 
yield and quality of product. Moreover, the quality 
of the product obtainable from the white pan boilings 
is definitely limited. If the purity of the white 
massecuite is made to exceed about 92° in an effort 
to raise the quality of the white sugar, the inter- 
mediate and the raw massecuites become corres- 
pondingly higher than usual in purity and tlie final 
molasses purged from the raw massecuite contains 
so much sugar that net yields are reduced to a point 
rendering the process less economical. 

The preferred embodiment of this invention to 
overcome these defects is an improved 3-masseouite 
process, including a high purity, or white, stage 
which yields the marketable product — ^white sugar — 
an intermediate stage, and a low purity, or raw, 
stage which produces the end mateiial, final molasses. 
The purity of the white massecuite is raised above 
normal by boiling it from the thick- juice entering 
tlio process, to which has been added a large amount 
of melted sugar, of considerably greater purity than 
the white massecuite, and a “high white” run-off 
fraction from tlio white centrifugals, of controlled 
purity substantially as great or greater than the 
white massecuite. A sharp separation is m&de 
between centrifugal run-offs in the purging of the 
white massecuite so as to produce controlled p\irity 
“low white” and “high white” run-off fractions. 
The “low white” fraction is used as the principal 
material for the intermediate stage of the process. 

The intermediate massecuite is regulated and kept 
at an abnormally low purity in relation to the purity 
of the white iiiassecuite and at the point best suited 
for the production of a low-purity material for the 
crystallizer massecuite boilings by fractionating the 
run-offs obtained in purging the intermediate masse- 
cuite into controlled “high intermediate” and “low- 
intermediate” fractions and retiuning the higher 
purity fraction to the intermediate pan storage tank 
for combination with the “low white” fraction. The 
“low-int(^rmediate” fraction represents the optimum 
available diop from the controlled intermediate 
massecuite purity and is passed to the raw pan for 
the production of crystallizer massecuite of desirably 


low purity. The treatment of the crystallizer masse- 
cuite is carried out under uniform and accurate 
control so as to yield raw sugar of extraordinarily 
high purity and separate centrifugal run-off fractions, 
one a “high raw” fraction of about the same purity 
as the “low intermediate” fraction, which is combined 
with the latter to form the liquor for crystallizer 
massecuite boilings, and another a final molasses of 
optimum low purity. Reference is made to the 
process and apparatus described in U.S. Patent No. 
2,086,951,1^ and generally to the centrifugal apparatus 
and processes which have been developed by Extobne 
Roberts and described in his issued patents.* 

Poritying Liaoids with Active Carbonaceous Colloids. 

Pieter Smits (assignor to N.V. Ootrooibn Mu. 
“Aotivit,” of Amsterdam, Holland). 2,221,683. 
November 12th, 1940. — Claim 1 reads : In the puri- 
ficat on of impure liquids, the process which comprises 
contacting a liquid to be purified with a solid puri- 
fying agent, selected from a class consi ting of 
insoluble calcium and aluminium compounds, n the 
presence o*' a small amount o * a carbonaceous zeolite, 
formed by the destructive dehydration of a carbon- 
aceous material with a strongly dehydrating cjjiomical, 
selected from a class consisting of sulphuric acid, 
phosphoric acid and zinc chloride. 

Manafaotaring Sugar. Volkmab Klopebb, of Dresden, 
Germany. 2,243,381. May 27th, 1941. — Claim 1 : 
In the process of preparing sugar, the steps of adding 
to sugar, containing previously added dry organic 
minerals, a solution of potassium phosphate in amount 
sufficient to moisten it yet insufficient to dissolve it, 
then adding as a fine powder form to said moistened 
sugar an organic mineral comprising the minerals 
normally present in beets in the proportions in which 
they naturally o(;cur with an excess proportion of 
calcium having a compounding ratio approximating 
that of the salts of beet and the metallic elements 
thereof associated with acids which are consumable in 
the human organism. 

Centrifugal Machine. Pieter van Riel (assignor to 
N. V. Machinefabbibk “Reineveld,” of Delft, 
Netherlands). 2,243,366. May 27th, 1941. Claim 1 : 
In a centrifugal machine, a motor, a shaft, an im- 
perforate cylinder, a perforated basket having a hub 
portion mounted on the hub of the cylinder, the wall 
of the cylinder and basket being spaced to provide an 
inlet passage, an inlet pipe substantially in line with 
the shaft, a hood oomnmnicating with the delivery 
end of the pipe and open to said space to deliver mater- 
ial within the cylinder and exteriorly of the basket, 
and a drain pipe movable to and from the space be- 
tween the cylinder and basket, said drain pipe when 
witlun the space forming an operative drain from said 
space through the pipe, said pipe when beyond the 
space preventing such drain. 


1 T.SJ„ 1988, p. 41. s Goiuult I Ffttentt Indiz from 1987 to imtent date. 
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Stock Exchange Quotations of Sugar Company Shares. 


LONDON. 


Company. 

Quotation 

August aoth 

Quotation 

July 3l8t 

1941 Dealings 


1941 

1941 

Highest. 

Lowest. 

Anglo-Ceylon Sc General Estates Co. (Ord. Stock) . . 

23/3 — 24/6 . . 

24/0 — 26/6 . . 

26/3 

— 

24/3 

Antigua Sugar Factory Ltd. (£1 Shares) 

i- 1 

I - 4 

11/3 

— 

8/9 

Booker Bros., McCoimell & Co. Ltd. (£1 Shares). . . . 

2| — 2f 

2i — 2| 

62/6 

— 

47/6 

Caroni Ltd. (2/0 Ord. Shares) 

1/3 — 1/9 

1/0 — 1/6 

1/6 

— 

Hi 

(6% Cum. Prof. £1 Shares) 

21/0 — 22/0 . . 

21/9 — 22/9 . . 

22/6 

— 

20/3 

Qledhow-Chaka’s Kraal Sugar Co. Ltd. (£l Shares). . 



24/6 

— 

22/0 

Hulett, Sir J. L. Sc Sons Ltd. (£1 Shares) 

27/0 ~ 28/0 . . 

25/9 — 20/9 . . 

27/9 

— 

22/li 

Incomati Estates Ltd. (£1 Shares) 


A A 

4/0 

— 

3/6 

Leach*s Argentine Estates Ltd. (10/0 units of Stock) 

6/9 — 6/3 

5/9 — 6/3 

6/6 

— 

6/0 

Reynolds Bros. Ltd. (£1 Shares) 

36/0 — 38/0 . . 

36/0 — 37/0 . . 

38/0 

— 

32/7* 

St. Kitts (London) Sugar Factory Ltd. (£1 Shares) . . 

If - li 


35/0 

— 

34/3 

Ste. Madeleine Sugar Co. Ltd. (Ordinary Stock) .... 

14/9—15/9 .. 

13/6—14/6 .. 

14/9 

— 

11/9 

Sena Sugar Estates Ltd. (10/0 Shares) 

6/9 xd 6/3 

6/9 xd 6/3 .. 

6/6 

— 

4/0 

Tate Sc Lyle Ltd. (£1 Shares) 

64/6 — 65/6 .. 

63/3 — 64/3 . . 

65/3 

— 

46/0 

Trinidad Sugar Estates Ltd. (Ord 6/0 units of Stock) 

5/6 — 6/0 

6/3 — 6/3 

6/7* 

— 

6/0 

United Molasses Co. Ltd. (6/8d. units of Stock) 

26/6 — 27/0 .. 

24/4i— 24/lOi .. 

26/4* 

— 

21/9 

NEW YORK (Common Shares ).t 


1941. 




N'Amb op Stock. 

Par Value. 

Closing Price 
June 30th. 1941. 

Highest 
for the Year. 

Lowest 
for the Yea r. 

American Crystal Sugar Co 

. No par 

16i 

17i .. 

91 

American Sugar Refining Co 

Sioo 

16i 

19 

13 

Central Aguirre Associates 

. No par 

16 

22* 

16* 

Cuban American Sugar Co 

$10 

4i .. 

5* 

3* 

Great Western Sugar Co 

No par 

24i 

26* 

19* 

South Puerto Rico Sugar Co 

. No par 

I4i . . 

21 

13 

t Quotations ai’e in 

American dollars and fractious thereof. 




United 

States, All Ports. 

{Willeti ds Gray) 

1941 

1940 

1939 


Long Tons. 

Long Tons 

Long Tons. 

Total Receipts, January Ist to July 6th 


2,095,894 

2,166,666 

Meltings by Refiners „ „ 

2,394.690 

1,998,416 

1,993,273 

Importers’ Stock, July 5th 

Refiners’ Stock „ „ 

145,654 

85,314 

53,080 

543,062 

448,733 

309.194 

Total Stock „ „ 

688,716 

634,047 

362,274 


1940 

1939 

1928 

Total Consumption for twelve months 


6,648,613 

6,604,061 



Cuba. 




{WilleU dp Gray) 



Carry-over from previous crops 

Less Sugar for Conversion to Molasses .... 

1941 

Spanish Tons. 

1940 

Spanish Tons. 
688,293 

1939 

Spanish Tons 
729,172 

Authorised Production • 

1,113,288 

688,293 

2,763,903 

729,172 

2,696,617 

Exports since January let 

3,513,288 

3,342,106 

1,374,049 

.... 3,425,680 

.... 1,463,988 

Stock tentirc Inland) July 6th 


1,968,147 

1,971,701 
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The Market in New York< 


Owing to ourroiicy rcst/rictions wo no longer reoeive 
cabled information giving details of the American 
market but the following general review may prove of 
interest to readers. 

The “ World ” market as reflected in the No. 4 
Futures Contract in New York has registered a con- 
siderable advance during the past two-and-a-half- 
moiiths, the primary factors being the continuance of 
tension in the Far East and the fear that the United 
States ftiay become involved in hostilities. Such a 
contingency has naturally brought to the fore the 
qtic.Hti(>n whether sugar shii)ments from the Pacific 
exportin-s could be maintained and the possibility 
that tliese might be interfered with resulted in some 
speculative buying in the U.S. Domestic market. In 
f)rder to counteract the tendency for rising prices, the 
Administration increased the U.S. domestic quotas 
thr(;c times within a period of two months, the latest 
iiMU'ease taking effect on July 29th, wlien tlw various 
allotments wore : — 


Initial Quota 

Long tons Long tons DlfTerence 
Domestic Boet .. 1,719,196 .. 1,383,837 .. -f 335,358 

Domestic (laiio . . 397,321 376,149 . . -j- -2,172 

Hawaii 887,073 A 837,633 .. -f 49,640 

F»iiorto Rico 885,147 .. 712,484 .. +172,««3 

Virgin IsloH 9,889 .. 7,961 -f 1,928 

Philippines .... 877,378 .. 899,045 .. —21,667 

Tuba 2,120,403 1,668,803 .. +461, 6<M) 

Foreign sugars .. 252,553 .. 23,069 .. -j-229,494 


7,148,969 6,907,871 +1,241,088 

It will be noticed that the Philippines suffer a 
reduction in their quota figure but this is entirely due 
to the fact that they liad pieviously renounced part 
of their quijta in older that their shipments to th<‘ 
United States shoul<l not- exceed the quantity per- 
mitted to (inter free of duty under tlie Independence 
Act. The point which we wish to stress, however, 
is that, quite apart from sales to the world market, 
Cuba’s export potential has increased, by 461,600 tons. 


to 2,120,403 long tons. Furthermore, according to 
press reports, the United Kingdom Government have 
effected some pmehafles over the past two or three 
months, the total quantity being estimated at some- 
thing over 400,000 tons. With the 1941 Cuban 
production at 2,434,320 long tons it will be seen 
that there has been an enormous improvement in 
the statistical position so far as Cuba is concerned. 
Following a lengthy period when the price in the No. 4 
Contract for the nearest quotable month had hovered 
around 0*80 c. f.o.b., prices have more than doubled 
themselves since the early da3rs of June, the peak so 
far being reached on the 21st August when 1*88 e. 
was quoted for September delivery. As is usual the 
rising market has attracted some outside speculation, 
with the result that there have been some rather wide 
movements at times. 

In a determined effort to prevent internal prices 
rising, the United States Administration, in addition 
to the quota increases, establislied on the 12th August 
a maximum price of 3*50 c. c.i.f. duty paid and are 
also stated to be considering a maximum price for 
Refined. The piice of 3‘60 c. c.i.f. is equivalent- to 
about 2- 10 c. f.o.b. for Cubas and about 1-12J c. fto.b. 
for foreign sugars, subject to freight variations. 
According to reports, however, the Cuban Planters 
Ass(x;iation are considering the prohibition of the 
sale to the U.S. of 406,720 long tons special financed 
sugars produced this year and propose to dispose of 
this (quantity in the world market as originally in- 
tended, There is also some suggestion that Cuba may 
set a minimum price of 3*70 c. on exports to the 
United States but in the meantime the Si)ot price 
remains nominally unchanged at 3 '80 c. 

We understand that the general quotation for 
Refined is now 6'06c. 

C. CzARNiKow Ltd. 

London, E.C.3. 

22nd August, 1941. 


Alcohol IX Brazil. — For the 1940-41 yoar the produc- 
tion of alcohol for motor fuel in Brazil amounted to about 
60 million litres, i.e., roughly a 60 per cent, increase over 
tlio previous year. For 1941-42 it is estimated at 80 million 
litres. 


FloYCTiAK Sugar Prouttctiojs. — According to Lam- 
born, Egyptian sugar production during the year 1940-41 
is cai<*nlatod at 172,999 long tons, raw value, as compared 
with 163,000 tons in 1939-40. Egypt’s home production, 
whicli is controlled by one company under Government 
rt'gulation, is sufficient to supply the local requirements, 
these in 1940 ninoimting to 150,000 tons. There is also an 
import and export trade, raws being imported from Java, 
refined locally, and re-exi>oil^d to the Sudan, Palestine, 
Iraq, and other Near East destinations. During the year 
ended October, 1940, the imports amounted to 86,000 
long tons of raws, while the exports of refined reached 

101,000 tons. 


Japanese 1940-41 Sugar Crop. — According to Lam- 
born, production of sugar in Japan, including Formosa, 
was estimated, at mid-July, at 906,000 long tons, raw 
value, which compares with the original estimate of 

1,176,000 tons and with 1,321,000 tons produced in 
1939-40. This drop of 180,000 tons in the year’s estimates 
is due to adverse weather conditions and to typhoon 
damage in Formosa. 


Russian Sugar Production. — ^Beet sugar production 
in Russia for the 1940-41 campaign is put by Lamborn at 

2,646,000 long tons raw value, an increase of 129,000 tons 
over 1930-40. There are approximately 190 beet sugar 
fac'tories in Russia proper, most of them in the south- 
western corner of the ooimtry bordering on Rumania. 
The 1940-41 output includes the production in that part 
of Poland taken over by Russia in 1939, in the Rumanian 
provinces of Bessarabia and Northern Bukovina, and xR 
the district of Antrea (formerly in Finland). 
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Notes and Comments. 


The War. 

During the past few weeks the main struggle 
against Germany has continued in the East where 
the Russians have had to face in the north a desperate 
and bloody assault on Leningrad and in the south 
have lost further ground in the Ukraine and, as we 
write these lines, have had to abandon the important 
city of Kiev, while the Germans, liaving crossed the 
lower reaches of the Dnieper, are reported to have 
reached the shores of the Sea of Azov, thus cutting 
off tho Crimean peninsula from the Russian mainland. 
Only in the central sector of the vast front do the 
Russians ap{)ear to have held up tho assault which 
otherwise would approach nearer to Moscow. 

The German attaok on Leningrad has been facili- 
tated by their previous overrunning of Estonia along 
the Baltic coast and also by the presence of a Finnish 
army in the Karelian isthmus to the north, which 
detains a considerable Soviet force to bar its way. 
Leningrad (the one-time St. Petersburg) is a city of 
several million inhabitants with large manufacturing 
interests and is a very considerable source of muni- 
tions for the Russian armies, so its capture at an 
early date is a feature of Nazi strategy. Fortunately, 
after several weeks of assault, the Germans are 
finding the defences such a tough proposition that 
they seem to be still some 10 miles from the centre 
and are faced with the slow task of battering in the 
lines of defensive positions one by one if they can. 

In the centre the Russians have made major 
counter-attacks in the Smolensk area and driven the 
the Germans back to tho gates of that town. But 
even here the record of achievement, so far as it is 
known, lacks the decisiveness of full success and it 
must be assumed that the Nazi legions have met with 
no more than a major check to date, and that tlieir 
centre army is intact though held up. In the south, 
however, the big German drive across the Ukraine 
has made steady headway and the Russian industries 
in the Donetz basin and further east are brought into 
imminent danger unless the Russian reserves can 
stem the tide. Whether the German armies will 


persist in driving on to the Urals or will turn south 
in due course in an att-einptod attack on the Caucasus 
remains to be soon. Probably tlie latter is the more 
likely in view of the lure of the oil wells, but the 
route to tho (Caucasus for tho Germans does not lie 
as tho crow flies from their present advance positions 
north of the Oimea. On land they have to skirt tho 
big Sea of Azov pending their capture of tho whole 
of the Crimea, so tlie road to the oil wells seems still 
an arduous one. But oven tho Germans themselves 
admit that their main task is not territorial acqui- 
sition but the destruction of the Russian armies ; 
and this they have not so far succeeded in doing, as 
the Russian forces have as a rule retreated intact 
with only proportional losses, while destroying all 
the towns and villages abandoned. 

But whatever the state of their main armies, the 
Russian reserves of armed men are still numbered 
by millions ; but to put these to the best use they 
need a proportionate amount of fresh guns, tanks 
and aeroplanes ; and unfortunately not only have 
they lost in tlieir retreat very considerable amounts 
of such material but, what is worse, have had to 
abandon considerable tracts of manufacturing 
activity. The consequence is that Russia’s powers 
of resistance in the long run now rest on the ability 
of Great Britain and America to replenish her 
arsenals. The winter is slowly approaching and 
should give some breathing space to tho Soviets if 
they do not in the next few weeks have to abandon 
further manufacjturing territory and irnjiortant key 
points. But the geographical approach to Russia 
bristles with difficulties, whether one considers the 
northern one via Archangel (soon to be frozen up), 
the long route from Vladivostock, or the newly 
acquired route through Iran ; the Black Sea route is 
not practical poHtics. As for the journey to the 
Persian Gulf from England, it is a voyage of some 
12,000 miles, and hardly less from America. Wliat 
help we and America can give seems, then, largely 
a long term policy which may bear fruit next Spring 
but cannot affect the immediate operations, apart 
from some early dispatches of aircraft. 
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Nevertheless, the most urgent policy of the Allies 
and their American helpers is now declared to be 
the diverHion to Russia of all the supplies that can 
possibly be spared, and so our country is faced with 
the stern necessity of turning out at the highest 
pressure possible the needed arms and munitions, 
the planes and the mechanized vehicles, during the 
coming winter months. What other plans our 
supreme command have in view to easen the strain 
on Russia is known only to them. England is an 
armed camp, temporarily unable to use its large and 
well equijjpod forces, save to resist an invasion which 
seems on the face of it probably post}>oned till Russia 
has been dealt witli. Ultimately, this large army 
seems destined for land operations against the Gor- 
mans, but till it is considered strong enough to make 
the attempt, an invasion of Western Europe, in the 
light of the results of German fighting technique in 
the East, offers risks that may well be deemed too 
hazardous for premature exploitation, though to the 
uninitiated the present moment when the Gormans 
are so busy along the Russian front seems to offer 
an opportunity for a counter-attack in the west that 
may never again present itself. Nevertheless, a false 
stej) taken now might have very far-reaching reper- 
cussions. In the Middle ‘'East, the Allied forces are 
said to number three-quarters of a million men with 
ain})le equipment and a considerable air force. 
Whether this army will bo used to attack and drive 
back the appreciable Ttalo -German force <iuartorod 
in Libya and threatening Egyi"*!, or will form a 
British expedition to the Caucasus, t-o assist the 
Russians, remains to be seen ; but <Mlber move must 
be an obvious and desirable possibility in the near 
future. The successful elimination of German influ- 
ence in Iran and the conscqmnt oinming of that 
eourUry for Allied transjn>rt has been a valuable 
preliminary operation . 

The United States coiitjnues to show increasing 
pracfical interest in the riiomentousness of the 
struggle against Nazism. The American Navy is now 
authorized to take more active steps in the Atlantic 
in resisting the activities of Gorman raiders and 
submarines. The isolationists who have had a long 
innings seem at long last, to be a declining force, as 
the vast majority of the Americans are coming to 
realize fully the dangers to their own country and 
its democratic institutions of this vast enslavement 
of Europe and its raanufaeturing resources — all 
mustered under compulsion to further the ultimate 
designs of the Herrenvolk to conquer the world. 
Qne only hopes the dawn of realization in America 
has not come too late to render help while the going 
is still reasonably good. 


Alcohol Prodaotion Plans in Australia. 

A Committee of Enquiry dealing with the question 
of providing power alcohol in Australia for blending 
with petrol to augment the national supplies was 


appointed some little time ago by the Federal Govern- 
ment, and its report was issued last June. Briefly, 
the Committee recommended that immediate steps 
be taken to expand Australia’s production of power 
alcohol to 52| million gallons per annum, mainly 
from wheat and sugar eane ; that a price of 2s. per 
gallon wholesale at blending depots be fixed ; and 
that all motor fuel consumed in Australia should be 
a blend containing somewhere between 121- and 20 
per cent, of alcohol, in which proportions the mixture 
of petrol and alcohol is at the highest efficiency in 
the average petrol engine. 

The Commonwealth Government after giving the 
Report full consideraldori announced that they had 
decided as a first objective to aim at the production 
of 22 million gaUons of power alcohol per annum, of 
which seven millions would come from existing 
anhydrous distilleries ; five millions from existing 
rectified spirit distilleries ; and ton million gallons 
from new distilleries to be erected. The 7,000,000 
gallons from tho existing distilleries will be produced 
from molasses supplemented by 44,000 tons of raw 
sugar per annum, and it is proposed that the new 
distilleries to produce ten million gallons will use 
wheat exclusively and will be erected in the southern 
half of the country. The capital required for their 
erection is estimated at £1,100,000. Arrangements 
will be made for tho total output of power alcohol 
to be distributed through the Oil Industries Cartel 
at prices to bo fixed by tho Commonwealth Prices 
Commissioner. 

It will be noted that tho Federal Govemmont does 
not propose to include Queensland in its emergency 
distillery building programme. This is a matter of 
some disappointment to the sugar industry of thet 
State which has already, through private enterprise, 
provided an outlet through a number of distilleries 
for some of its excess molasses and has some good 
claim to a share of the now Government erection of 
distillery capacity. As it is, the existing distilleries 
at Sarina, Pyrinont and Yarraville will continue to 
use molasses supplemented by up to 44,000 tons of 
sugar a year, a figure in the vicinity of 9 per cent, 
of the production for export. The view of the Queens- 
land sugar producers is that they should be allowed 
to erect additional distillery capacity to handle sugar 
juices and it is suggested that an additional four 
million gallon capacity be authorized, absorbing a 
further 30,000 tons of sugar. The sugar industry is 
particularly concerned at the moment with the 
question of finding alternative uses for its surplus 
sugar in view of the uncertainty prevailing as to the 
ability of tho customary overseas markets to ship 
the normal sugar exportation to its destination. The 
Federal Government, however, seem to hold the view 
that the quantity of alcohol turned out must bear 
some relation to the existing wartime rationing of 
petrol in the Commonwealth, and this probably 
explains why they are unwilling at the preemt time 
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to give Queensland facilities for turning out more. 
After the war, the problem will doubtless take on a 
fresh aspect, but will naturally depend on the pros- 
pects of a steady market overseas for the excess sugar. 

From the technical and economic point of view 
the claims of the Australian cane sugar industry to 
consideration in respect to distillery location and raw 
material used are respecdablo. They claim that 
alcohol made from sugar juices in Queensland and 
tankered to the southern cities can compete with 
alcohol made from any other raw material including 
wheat. Actual production covsts using sugar, juices 
are cheaper than from any other material and it is 
only the fact that the raw materia! or the alcohol 
has to be tranH])f»rted in ter -State which enaldes 
wheat to comi>cto at all. Then again, an alcohol 
distillery built alongside a sugar mill needs far less 
construction than a wheat <listillery, whi(jh latter in 
addition needs complete boiler plant and crushing, 
cooking and malting apparatus. The sugar distillery 
can likewise l>o constructecl much more quickly. 

Indian Production Estimates. 

The second official forecast of the production of 
sugar direct from cane in modern sugar factories in 
India during the 1940-41 season, as fnblished last 
June, put the total quantity at 1,082.500 tons sugar 
as compared with the actual quantity of 1,241,700 
tons in 1939-40. Production in the U.P. and UieBihar 
is expected to yield only 766,600 tons, as compareil 
with 981,600 t,uns in 1939-40, the reason being that 
in those provinces cano sugar production has been 
restricted by means of crushing quotas, based on a 
total production of 720,000 tons assuming the re- 
covery to bo 9*5 per cent. The actual rcM'.overy is 
expected, however, to reach 9*9 jicr cent., hence the 
larger output that will actually bo achieved. In other 
provinces of India where no restrictions apply, the 
estimated production in 1940-41 is expected to be 
327,000 tons, as against 260,000 tons actually pro- 
duced in 1939-40, an increase of over 25 per cent. 

The recovery of sugar per cent, cane for the whole 
of India is estimated at 9-76 ; this constitutes a new 
high record, comjiaring with 9*46 in 1939-40, and is 
chiefly duo to the very high recoveries obtained by 
factories in the United Provinces and Bihar, The 
number of factories at work is put at 147, or two 
more than in 1939-40. Of these, four are new fac- 
tories, one each in U.P., Madras, Pimjab and N.W. 
Frontier Province. The majority of the Indian fac- 
tories commenced working by the end of December 
and closed down by the middle of April last. 

Alvaro Reynoso. 

Some notes wore recently published on the life of 
the celebrated agronomist AIiVabo Rkynoso,! who 
was actually a notable investigator of his time in 
several different branches of science. He was bom in 
Cuba in 1829 on a coffee plantation hard by Guani- 


mar, the son of Spanish parents. He graduated as 
B.Sc. at the Royal University of Havana., at the 
early age of 17, following which he went to Paris, 
where he entered the laboratory of the famous 
chemist, Pblouze. At the same time he pursued 
his studies at the University. Even as a student he 
carried out some remarkable original work, some of 
which was iiublislied by tlie French Academy of 
Sciences. One may mention his investigations on the 
detection of iodine and bromine in association with 
each other, on several new combinations of ammo- 
nium witli fcrrocyanides, and on the jnesence of 
sugar in urine, esjiecially Uiat of hysterical and epi- 
leptic I3atient8. He finishotl his university studies 
witli the ])resentation of a thesis on the formation of 
etlier, which was publisheil V>y th(' Academy, and for 
which he was awarded his doctorate in 1856. 

In the following year he was made jirofessor of 
chemistry at the University of Madrid, but he 
occiipieil this chair only for a short time, desiring 
to return to his native country. In 1858 he was 
appointed to the inofossorshi}) of chemistry at the 
(General School of Havana, and sliortly after this he 
threw himself enthusiast icaffy into the application 
of science to the riiltivatioii of sugar enne. This 
work was crowned by tlie publication of his classical 
“Ensayo solire cl cidtivo dc la cafia de azucar” in 
1862, which produced a comjilete revolution in the 
methods of most countries growing cane. 

Loafer, ho earned out experiments on the cultiva- 
tion of coffee, tobacco, corn, rice, ole , and reiiorted 
on the value of guano as a fert ilizer in combination 
with nitrogenous com}iounds under (.^lban coiulitions 
of cultivation. About this time he aspired, though 
with less suecc.ss, to improve the existing methods 
of sugar manufacture, and was the inventor of a 
system of cane juice defecation, using aluminium 
jihosphato. He also conceived of a system of elimi- 
nating water from the jmrified juice by freezing. 

Another direction into w'hich Ke^"NOSo’s activities 
led him was the field of nu'dieino, in which he carried 
out some notable iiivi'stigations into tlie nature of 
the secTetions of the glands of the human body. He 
was among the first to point out the function of the 
thyroid, as it is understood at tlio firesent day. This 
would be about the year 1872, wlieii be was at the 
peak of his career. 

His later life was less hajipy, as about 1875 he 
had been deprived of his professorship as the result 
of the vicissitudes of Sjianish politiiis. He was 
subsequently obliged to engage in Europe in the 
exploitation of patents for tlie }>reservatitm of foods, 
using compressed gases (as nitrogen and carbon 
dioxide), and in similar business engagements, 
remaining in Paris until about the year 1883. In 
that year he returned to Cuba to assume the poskion 
of Royal Commissioner of Agriculture. He died 
in 1888. 


1 By 18AA0 COBBAL in Proe. 14th Conf. Assoc, Su^ar Tech. Cuba, pp. 851-359. 
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The Varietal Position in Jamaica* 


In 1032 was established the British West Indian 
Sugar Cano Breeding Station. The problems it was 
set to solve were none of the easiest. Situated in one 
of Iho Islands, and that one in which, owing to the 
nature of the soil, the absence of any high altitudes 
and the uniformity of the climate, is scarcely typical 
of the conditions under which sugar (jaiie is for the 
most part grown in the islands generally, it was 
faced with a series of problems capable of solution 
only indircK'.tly. Preliminary selections had to be 
made by intta'polation, by estimation of the probable 
bohavii>ar of a variety under a certain set of condi- 
tions from its behaviour under a different set. It is 
not an jnsolublo problojn ; a similar condition faced 
India when, with the establishment of the Station at 
(Joimhat(>ro, Madias, the raising of canes for the cane 
growing areas of Northern India was undertaken. 
The succjess there a(;hieved is capable of repetition 
and it is dependent- on two things, tlu5 identification 
of eharael43rs and behaviour which, under the one 
set of conditkms, are indicative of adaptation to the 
other and, since so many of those are too subtle for 
direct measurement, a cditain flair in the selector. 
Both these are only to be ac<piired with time and 
the nine years of tlie life of th(i Station is none too 
long for such a piujiosi?, nor the physical work of 
preliruinary sele(tti<in and lnt<‘r trial in the particular 
island for which the variot-ios are intended. As the 
most roci'iit- survey of the caucus commercially grown, 
that for 1038-39,1 shows, no proiluct of the Central 
Station has yet reached commercial production in 
Jamaica but this by no means implies that nothing 
has been accorapiished. The aeeomplishment to date 
18 given in a rc^cent- })ublicatinn by A. E. S. McJntosh,* 
Genetic’ist to tJie Station, in which lie records the 
results of his o}i.Si3rvatioiis during his third visit to 
the I^slaud. 

The (Jominant (;ane in Jamaica is BH 10/12 and its 
susceptibility to mosaic makes the iiroblom of that 
diKStiase tlio major issue. Though varying in intensity 
from place to place, it ocicurs througliout the Island 
and there are indications that it exists in two, and 
possibly throe strains. Wiiile a measure of control is 
possible, such control is difficult t-o enforce especially 
where a considerable portion of the crop is raised 
under a peasant system, and the ultimate remedy is 
the introduct ion of one or moix^ varieties resistant to 
mosaic. This limitation to a variety possessing resis- 
tance to mosaic somewhat cramps tlie breeder’s form 
since such resistance is not too widely distributed 
among varieties and must ha combint^d with the other 
excellent charactcirs of BH 1 0/ 1 2 if it is to be acceptable. 

From the aspect of mosaic and tlio question of 
breeding varieties resistant to it, Jamaica may be 
divided into four regions ; good soils with heavy or 
light mosaic infestation and poor soils similarly sub- 
- ^ 2 B,wjrcem 


divided. At the present time BH 10/12 is standard 
on the second and POJ 2878, gradually being re- 
placed by FC 916 and M 28, on the first. POJ 2727 
and Co 281 charactorize the third and Co 281 the 
last. In addition, therefore, to the problem of mosaic 
resistance, is the problem of replacement of what are 
termed these four makoshift varieties now grown on 
poorer soils. 

Up to August, 1940, 63 seedlings had been intro- 
duced, of which 18, belonging to the series B 29 t-o 
B 36, were of noble origin and the remainder, of the 
series B 31 to B 37, nobilizations. Of the seven intro- 
duced, in 1936, B 3439 (Ba 11669 x Q 813J, a noble 
cane with an unusually high resistance to mosaic as 
such, has given exceptionally promising results as a 
plant cane but its ratooiiing reactions are not fully 
dotonninod. B 3013 (Ba 11669 X ?) promises well 
for good soils where mosaic can be controlled. In 
1937 a batch, the first of its kind and embracing ten 
seodliiigs, of nobilizations was introduced. Of these 
B 34104 (Co 281 X BH 10/12) has proved an oxcollont 
cane adapted to a wide range of conditions and a 
goo<l ratooner but very susceptible to mosaic, plough 
possibly tolerant. Its extension raises, therefore, the 
question of policy ; whether the ultimate aim is to 
oliminato mosaic entirely so that, after a period of 
resistant canes, the ground may be cleared for re- 
establishment of susceptible varieties. If this be so, 
there is no room for even a tolerant variety. Of the 
remainder only B 34117 (POJ 2727 X (Jo 281) and 
B 3172 (POJ 2727 X BH 10/12) are considered worthy 
of further trial. 

In 1939 further introductions wero made, partly of 
noble canes and partly nobilizations. Full informa- 
tion about these is not at present available but, of 
the 11 noble canes, five have boon discarded owing 
to i>oor growth or susceptibility to mosaic. Of the 
29 nobifizations, five have similarly been discarded. 
Spociial atlontion was paid, however, to two ; B 3264 
(POJ 2726 X B 417) and B 35187 (B 3172 X B 391). 
The former is an adaptable cane likely to do well on 
poor soils, the latter a mid-season cane for good soils. 
Of the latest batch, all nobilizations, introduced in 
1940 it is too early to speak. 

It is suggested that the time has come for the 
standardization of the methods for testing the seed- 
lings with the object of early elimination of unsuitable 
varieties, and a scheme through nurseries, mosaic 
resistance tests, observation plots and variety trials 
is outlined. Finally the difficult problem of cane 
farmers and small settlers is discussed. The former 
sells to the factory and ean bo controlled through it. 
The latter also manufactiu*es wet sugar and uses his 
cane for chewing and fodder. The organization of the 
issue of certain of the hardier of the new varieties 
to him is recommended. H M L 

Sugar Oan$ Bregiing SUHSm, BuU, 22 (1940). 
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Some Gleanings from the South African Congress^ 1941* 


Ihsbots and Sugar Can®* 

The sugar cane has long boon cultivated in Natal 
and appears to have been already introduced by 
16351; it is not indigenous to the country. Subse- 
quent to 1847 numerous importations had been 
made, among them Uba in 1883, before any system 
of quarantine was established. It must l>e a matter 
of congratulation to the cane farming community, 
therefore, that the country has escaped any serious 
insect attack. If, however, rigid quarantine has 
minimized the risk of the introduction of pests, it 
cannot guarantee a 100 per cent, immunity nor can 
it be forgotten tliat the changed environment caused 
by extension of cultivation, change in ilie varieties 
cultivated and so on may lead some indigenous 
insect, formerly of small economic imjiortance, to 
develop in e]>idomic abimdaiw^e. It is desirable, 
therefore, that a continuous chock should bo kept 
on the position, of which a review is given by J. Dick. 

After a brief general account of the insect pests 
attacking cane in other countries, the author reviews 
the insixits so far found to be causing damage to 
cane in South Africa. Among the Hemiptera, Aphis 
maidia is imi>ortant as the main vector of mosaic 
but does not occur in largo numbers on cane. Aphis 
sacchari aiid Paeudococcua aacchari may be numerous 
and potential pests. Perliaps the most ijriportant 
Hemipterous insect is the Jaasid Cicadulina mhila 
owing to the fact that it is the vector for streak 
disease. The Dolphacid, Perkinaellia aaccharicida, a 
leaf hop}ier, is occasionally found and is potentially 
dangerous, having been one of the most serious 
Hawaiian pests, tliough now controlled by the Caspid 
bug Cyrtorhinus mundulua. Of Orthoptora, tlie red 
ItKJust, Nofnadacria aeptemfoaciaia, is undoiibtodly 
the most serious pest at the present time, though 
outbreaks aro sporadic. The only otlior insect of 
this group is the grass hopper Zonocenia chgana but 
thought unlikely to become a pest. 

The Lepidoptera include the borers Seaomia eala- 
miatiSf more common on maize, sorghums, reeds and 
grasses than on cane, and Eldana aaccharina which 
appears to bo located in the Umfolozi area. The 
army worm, Laphygma exempta, is responsible for 
occasional severe outbreaks. Of Coleoptera Heterony- 
chua licaa is responsible for outbreaks on the Umfolozi 
flats as well as in Portuguese East Africa. 

Kapid Estimation of Plant Foods. 

With the extension of the use of fertilizers the 
question of cost forces a growing attention to their 
economic use. A primary requirement is a know- 
ledge of the pre-existing amounts of available plant 
food in the soil and, in view of the diversity which 
commonly occurs even within a single fleld, the 
distribution of this. It is no uncommon experience 


to find more or leas well defined gradients of the 
more important plant foods and a single composite 
analysis can, under these circumstances, afford only 
a very rough guide to fertilizer requirement and 
fertilization on such a basis may well leatl to the use 
of an excessive amount of fertilizer or, conversely, 
to the apjilicatioii of too low a dreasing. The present 
tendency is, therefore, to multijily the numl>er of 
analyses so that some indication of these gradients 
may be traced. The ultimate objective would be a 
.system of differential fertilization under which the 
fertilizer application would be vaiicd through the 
field thus comjxmsating for the natural gradients. 
The initial loqiiirement hero, in view of the large 
number of analyses involved, is more in]>id methods 
for analysis than those commonly employed. 
Tiiat is the basis of the rai>id ehemical methods 
(H.fXM.) of Hawaii. Tliere is not requir<*d from them 
the same degree of aecuraey as is demanded of the 
more detailed methods, it is meiHjly necessary to 
know whether the available amount (}f any ]>artieular 
plant food lies between certain limits indicative of 
certain valiKis of dressing. Work on th<5 standardiza- 
tion of such quick nw'thods is proeeecliiig in many 
countries and H. E. Beater rwords a series of 
methods for tlie evaluation of nitrogen, phos])htuic 
acid and potash, giving details of amilytu'al pro- 
ce<lure an<l preparation of standaids. 

Organic Manures, Composts and Artifioials. 

G. Ingham <Usc-usses the relative advantages of 
organic manures, composts and artificial fertilizers, 
and the conclusion he draws is tliat artificials are 
not inferior to farmyard manure, have no harmful 
eff^^et on the soil or the nutritive value of tlxo (;rop 
and d») not render the crop Husee]>tible to tlie attack 
of insect or fungus, (’(imposts are held to bfi much 
inferior to farmyard manure while the cost in labour 
may easily exceed the value of the j^roduet based 
on analysis. 

It must Iki confessed that these conclusions are 
based on little definit(^ evidence other than the 
century-old experiments of Rotharnsted. On the 
other hand, much of the recent work is ignored, 
whether it bo technical oxjXjrien(*e or ]>ract-ical appli- 
cation. Thus recent indications as to the importance 
of mycorrbiza are not mentioned nor the cumulative 
evidence of the medical profoashm that the nutritive 
value of the pro<luct is affected. The reaction of the 
soil in British Guiana hardly justifies the statement 
as to the absence of harmful effects of fertilizer on 
the soil nor do the numerous instances of comixist 
increasingly produced on a commercial scale for toa 
and other estates exactly harmonize with the state- 
ment t-hat the task of making compost is one beside 
which the labo\irs of Hercules fade into insignificance, 

H. M. L. 


1 1940, p. 378. 



The Fight against the Borer in Barbados* 


BarbadoB posseswcs certain |XKJiiliarities which make 
any biological control of the posts of the sugar cano 
an exceedingly difficult problem. In the first place 
the cane cutting season is a well defined one and leads 
to a jioriod when the fields are practit^ally bare of 
cover such as the }iarasito needs for its survival. In 
thci case of the borer, Diatraea saccharalia^ this break 
is less harmful for it can find amjile cover within the 
residues of the crop and a sufficient population is 
thus carried over to the following season. In Uie 
second place, this densely populated island is practi- 
cally denude of wild growth such as might, and does 
in other countries, form a natural reserve in which 
the insect may find the protection it recpiires during 
tlxe dead crop-season. Here the dead season may last 
from two to four months according as the rainy 
season breaks early or late and it is a jieriod when 
the cane cover is too light to afford the iu‘cessary 
environment, the relation between which and the 
multiplication of the parasite, is known to be a 
question of delicate adjustment-, es})ocially in the 
matter of light intensity ajid mating. Tlius Barbados 
has come to rely on mass artificial rearing and sea- 
sonal liberations of the egg })arasite, Trichogramma 
miriMtum. Eff(>rts have not, however, been neglected 
to find an accessory parasite and Lixophaga diatraea 
was introduced in 1930 and again, on an extended 
scale, in 1034-35. That parasite failed to establish 
itself and, by 1939, large-scale collections of Diatraea 
larvae failed to disclose a single survivor. 

Attention was then dirticted to the Amazon fly 
Metagonystylum minense. This fly had been success- 
fully established in British Guiana and St. Lucia. On 
the other hand efforts failed to establish it in Antigua 
and Puerto Rico, in which latter island, however, its 
artificial rearing aiul distribution was continued. 
The relative similarity of the climate of Barbados 
to that of those islands in which failure had been 
recorded as opposed to that of those areas in which 
success had been achieved, made it im])rob(fble that 
success would follow introduction here and tho 
attempt was not made. Tii 1937, however, S. C. 
Harland reported a different strain of M* minerise 
from the Sao Paulo State of Brazil under eonditioiis 
more approximating to tlu)se of the drier West Indian 
Islands. It seemed possible that this melanic strain 
might prove able to establish itself in Barbados and 
that it was at least worth the attempt. A visit was, 
therefore, paid to Biazil by R. W. E. Tucker in 
1938 to arrange for a supply of the j>arasite, and an 
account of his visit and efforts to establish it in 
Barbados is given under the title “Introduction of 
Dry Area Race of Metagonystylum mimnse into 
Barbados.”! 

In this paper the author points out that tho 
climatic similarity is based mainly on the figures for 


the annual rainfall. A closer study of the climatic 
conditions points to many difforoncos likely to be, on 
balance, unfavourable for s\xccessful introduction. 
As a continental tract, Sao Paulo has a much greater 
range of temperature. Winds, too, are compara- 
tively strong in Barbados, particularly at the critical 
season when the only cover for the insect, that of 
the cane fields, is at a minimum. Further, as affecting 
the piactical question of transference, the seasonal 
sequence of rains and tlry weather is reversed in tho 
two areas. 

With tho decision to jnako tho attempt, a more 
comprehensive scale than any previous introduction 
was undertaken. In addition to those from Brazil, 
introductions of the Amazon strain were made from 
St. Lucia as well as Puerto Rico, bt)th derived from 
British Guiana. Tho melanic strain was also intro- 
duced from Puerto Rico, to which island it had 
earlier been introduced. Two sources in Brazil were 
also drawn on directly, from Cairqiinas (Sao Paulo) 
and Vicosa (Minas Gcraes). In addition, among the 
liberations made were crosses between the Barbados 
and Puerto Rico melanic strain, between tho melanic 
strains from the two sources in Brazil (since these 
may represent different strains) and between tho Sao 
Paulo melanic strain and the Amazon strain both 
from St. Lucia and Puerto Rico. Between tho two 
basic strains from the Amazon region and from Sao 
Paulo, there are certain diagnostic <liffereiices summed 
up in the term melanic applied to the latter. Tho 
crosses are intermediate in colour. The fecundity of 
tho wet-area strain (Amazon) appears, too, to be 
greater than in the dry -area (Sao Paido) strain. 
Total liberations up to January, 1940, consisted of 
7669 females and 3495 males. 

The main acc^ount, however, concerns tho details 
of the arrangements for collection, transport and 
introduction of the Brazil consignments which in- 
cluded also Paratheresia diatraea. Numerous diffi- 
culties were encountered. A large propoition of tho 
larvae of D. saccharalis at Campinas were too small 
to be parasitized. Further, delay in emergence (one 
♦ jwr day from 200 pnparia) and the iintial preponder- 
ance of males (all the first 16 to emerge with the 
first female on the 17th day), caused considerable 
trouble, for it rendered tho time too short for the 
rearing for despatch of any large munber of puparia 
free from hyper -parasites. A certain number of 

direct field collections were, therefore, despatched 
and checked for hyper -parasites on arrival. 

Further difficulties wore met with on arrival owing 
to the lateness of tho rains and consequent paucity 
of Diatraea larvae at the right stage. It was too early 
to draw any conclusions, but no recoveries had been 
obtained by the end of the year. 

H. M. L* 


I 49I. J., Dept. Sei. nnd Agric.^ BarhadM^ 6 (1939,) p. US, 
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The Java Sugar Industry in 194tOAV 


The Java sugar crop harvested during 1940-41 
season was better than anticipated and production, 
though only slightly more thdn in 1939-40, was the 
highest since 1932-33. Local consumption continued 
to increase, but exports decreased by about 40 per 
cent, in 1940 and the year-end carry-over was nearly 
twice the normal one, being 920,478 tons at Decem- 
ber 31st, 1940. 


Cane is usually planUnl during Ajwil, May and 
Jtme, and about 15 months elapse between planting 
and cutting. No ratoons are grown. In view of the 
long period between planting and harvest, land 
rt?ntal contracts are for eighteen months, three years, 
or else 4J years. Land having yielded a sugar crop 
is planted to other crojis for two eighteen -month 
periods before it is again used for cane. 


The production of sugar in Java is directly con- 
trolled by the (lovornment, who through the 
N.I.V.A.S. (Netherlands Indian Association for the 
Disposal of Sugar) determines ))lanting quotas and 
(‘ontrols the sale of sugar as well as prices both 
foreign and domestic. Under the regulations the 
government lias to announce before or by November 
Ist of the second calendar year preceding the crop 
in question what the production for the latter shall 
be. However, since actual production cannot be pre- 
determined, surpluses or shortages develop and 
))r()duction figures are modified accordingly. 

Production by sorts iluring the past five years is 
shown in Table 1, the quantities being in metric 
tons. 


Year 

1936-37 

19,37-38 

1938- 39 

1939- 40 

1940- 41 


Table T. 

White Sugar Browns 
Metric Tons Metric Tons 
213,006 .. .379,384 

755,650 . . 658,850 

908,876 .. 490,051 

1,239,617 . . 336,836 

992,181 .. 612,876 


Total 

Metric Tons 
692,390 
1,414,500 
1,398,927 
1,675,353 
1,605,057 


Consumption. —The normal animal consumption of 
sugar in the Netherlands East Indies is calculated 
roughly at 325,000 metric tons. Actual figures for 
the past three years have been as follow's : 1938, 
321,827 tons; 1939, 320,316 tons; 1940, 347,136 
tons. Except for fancy grades such as perfumed 
aromatic sugars, loaf and powdered sugars, imports 
are prohibited. 

Exports . — Sugar exports from Java were set at 
1,060,000 metric tons by the International Sugar 
Convention, plus approximately 80,000 tons destined 
for Holland. Consequently Java under normal con- 
ditions can expect to export about 1,130,000 tons 
annually, of which about two -thirds go to Asiatic 
destinations and most of the balance to Eurox>e. 


However, for the past two seasons, exports by 
destinations have been as in Table II. 

The carry-over at April Ist under the Convention 
regulations is not allowed to exceed 600,000 metric 
tons. The a(;tual figures of carry-over for the past 
four years have been as follows : — 

At April 1st At December Slst 

Metric Tons Metric Tons 


1937 257,000 554,800 

19,38 .309,000 5674600 

1939 225,000 470,000 

1940 242,000 . . . 920,478 


Marketin-g and Prices . — ^Exporters buy from the 
N.I.V.A.S. at a priee w'hi('h has no diriict relation to 
the cost of production. I’his price is a so-called basic 
Hoerabaja wareliouKC price which is subject to change 
in accordance w'ith wrorld market conditions and is 
based upon tht^ price for export to the most ox- 
l^nsive foreign destination, usually Singapore. The 
exporter receives a rebate amounting li> the difference 
between the tentative price ho lias paid to the 
N.I.V.A.S. and the ajqiroved foreign sales price, 
when he submits a landing certificate proving that 
the sugar in (piostion had been delivered to the 
designated foreign port . The fundamental object of 
this rebate system is to keep the price of Java sugar 
as high 88 ])ossible in each foreign market. To this 
end exporters are prevented from changing the 
destinations of sugar purchased from the N.I.V.A.S. 

Table IT. 


Exports of Java Sugar by Destinations 


(in 

Netherlands 

Metric Tons) 

1939-4U 

May-Apl. 

133,657 


1040 

May -Dec. 
12,976 

United Kingdom . . 

23,482 


155,207 

France 

15,074 


7,607 

Italy 

01,124 


- - 

Ch^rmany 

200 


— 

N orway 

10,800 


— 

Balkan States 

24,149 


4,040 

Egypt 

101,427 


31,174 

Morocco 

8,416 


— 

South America 

5,876 


22.009 

Port Said, f.o 

61,861 


11,109 

Suez, f.o 

263 


— 

Aden 

14,331 


1,867 

British India 

288,098 


15,523 

Ceylon 

92,182 


38,268 

Japan 

622 


21 

China 

25,681 


48.696 

Hong Kong 

112,231 


105,692 

Singapore 

73,672 


46,646 

Penang 

19,913 


11,888 

Thailand 

16,471 


13,447 

New Zealand 

16,686 


— 

Persian Gulf 

91,670 


46,257 

Other Destinations . 

312,819 


22,008 


I 4bgtn^te4 from Industrial £ef. Service (17.8. Dept, of Commerce) Foodstuffs No. 71. 
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(The 1942 Crop * — ^Production for 1942-43 was fixed 
at 1,450,000 metric tons (crystal value). This pro- 
duction, however, will be curtailed by approximately 
122,000 tons, because of excess 1940-41 production. 


Save for tbe normal contingencies of growing oaae» 
no additional factors are known which should modify 
the anticipated production next year of about 
1,328,000 tons. 


The Australian Sugar Industry in 1940. 

Prices and Distribution.' 


The Australian Sugar Board has made available 
its figures for the 1940 season, and the following 
table (I) gives an average for years in the 1920’s and 
the results for the last six seasons. New Soutli Wales 
sugar is included. 


Table 1. 


Average of 

r- — Thouaandfl of tons (of 94 net titre). \ 

Australian Total Percentage 

Consumption. Exiiort. Purchased. Exported. 

1926.1927-1928 344 .. 

143 . 

. 487 

.. 29 

1936 

... .337 . . 

310 . 

. 647 

.. 48 

1930 

... 369 . . 

• 423 . 

. 782 

. . 64 

1037 

... 366 

445 . 

810 

66 

1938 

... 364 . . 

468 . 

. 822 

. . 66 

1939 

... 383 . . 

646 . 

. 928 

.. 59 

1940 

. . . 400 . . 

406 . 

. 806 

., 60 

Following four years of increas 

ing production to a 


peak in 1939, which was higher than the average for 
the stable tliree year's, 1933 to 1936, by 42 per cent., 
the Australian output of cane sugar fell sliarply by 


13 per cent, to 806,000 tons in 1940. Queensland’s 
contribution of 769,000 tons represented a decline of 
16 per cent, from the 1939 ]>3ak. Of the total value 
(»f £13*8 millions, this State’s share was just over 
£13 millions, a drop of one million. Tbe tonnage 
exported in 1940 was the lowest since 1936, the export 
projiortion falling from 69 to 60 per cent, as com- 
pared with 1939. Australian requirements increased 
by 4 per cent. 


The prices shown in Table II are those received 
for raw sugar delivered by the mills at their nearest 
ports. Both of the 1940 average prices, excluding 
and including “excess” sugar respectively, were the 
best since those of the 1932 season. Overall average 
for iiidividual Queensland mills ranged from 


£16. 128. 8d. to £17. 11s. 9d., varying according to 
the proportion of “excess” sugar, i.e., sugar delivered 
by the mills in excess of the prescribed “ peak ” 
quotas, and paid for at export price only. 

The peak quotas, aggregating 737,000 tons of 94 
net titre sugar, remained unaltered for the 1940 
season, but, as in the previous year, the proclamation 
acquiring the crop allowed the mills to produce, for 
marketing at export price, an additional 7 per cent, 
of their basic quotas. Subsecpiently, and again as in 
1939, an amending proclamation in October provided, 
in effect, for the acceptance of quantities without 
limit, thereby permitting the harvesting of the whole 
of the 1940 crop. 

For the 1941 season, a proclamation has been 
issued acquiring the mill peak quotas without amend- 
ment, and, therefore, the aggregate of 737,000 tons. 
When first announcing, in April, its intention con- 
cerning acquisition, the Queensland Government 
emphasized the desirability of an early commence- 
ment of crushing so that advantage could be taken 
of any shipping that became available from early in 
June onwards. It was explained that a graduated 
bonus would be paid to the mills as partial compen- 
sation for producing sugar during the months of 
May and June. 

Although no mill was able to commence crushing 
in May, several signified their intention of doing so 
<luring the first week in June. The bonus to be paid 
has been fixed at 30s. per ton 94 net titre for sugar 
manufactured and available for delivery from the 
commencement of crushing up to the 14th June, 
and 208. per ton for sugar manufactured from tho 
16fch to tho 28th June. 


Table II. — Pbicbs peb Ton. 

Average of 1926-27-28. 1935. 1936. 1937. 1988. 1939. 1940, 

£ 8. d. £ 8. d. £ 8. d. £ 8. d. £ 8. d. £ 8. d. £ 8. d. 

“Homo price” 26 12 10 .. 24 0 0 . . 24 2 0 . . 24 0 0 . . 24 0 0 . . 23 12 6 . . 23 1 0 

Export price 11 18 2.. 7 18 9.. 7 19 0.. 8 6 O.. 8 4 3.. 10 7 6.. 11 6 6 

•Average- 

Excluding “excess” sugar .. 22 6 1 .. 16 17 0 .. 17 1 4 ,, 17 11 0 . . 16 19 1 , . 16 19 7 ., 17 11 9 

Including “excess” sugar . . 22 6 1 . . 16 3 8 . . 16 4 8 , . 16 6 6 . . 16 2 2 , . 16 16 8 . . 17 2 8 

Tons of “excess” sugar Nil 46,422., 149,618.. 183,869., 163,948.. 168,719.. 68,680 



i fixtiaoted from Seommie Ntm (May, 1941) through Queensland Oaae Orowers* Ck>uiicU Clrottlar, No. 0 108, 
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Electric Motor Maintenance*^ 

By THE MACKAY SUGAR MILL ELECTRICAL ASSOCIATION. 


The humid conditions found in sugar mills would 
tend to cause’ early failuies in electrical equipment 
were precautions not taken to ensure the exclusion 
of moisture and juice vapours from the windings and 
bearings* It is looming common practice to*day to 
select protected types of motors and to treat each 
installation on its own merits, realising that the 
initial cost of a motor, is not the only consideration. 
The careful selection of the position of the motor, 
with due regard to the proximity to steam and water 
drains, elevated vessels which may overflow or are 
washed out at week-ends, heated vessels or those 
discharging clouds of vapour, will do much to reduce 
maintenance and increase useful life. 

Records , — Some system is necessary wherein the 
various particulars of motors are recorded so that an 
intelligent and informative history can be obtained. 
A card system seems the simplest form and should 
contain the following headings : Maker's number and 
frame size ; mill number ; horse power ; speed ; type ; 
date piuchased and installed ; position in mill or 
distribution box number ; type of drive, including 
pulley or coupling sizes ; bearing pai'ticulars ; name- 
plate load in amps . ; and the actual working load 
in amps. A margin should also be left for remarks 
such as the date of re-winding, the installation of 
new bearings, varnishing or carrying out of insulation 
testa, etc. 

Cleaning . — Before dismantling, the motor should be 
examined for bearing play, and for the type of dirt 
on the windings. The presence of dirt calls for benzine 
as a solvent but the most common deposit met with 
in a sugar mill is juice which is water-soluble. For 
the latter the moat favoured method of removal is to 
wasli tlie windings with a wet cloth and stiff brush, 
wiping them dry after each application until all 
stickiness is removed. Another method is to use an 
engine cleaning gun at about 40 lb. air pressure to 
blow on a mixture of benzine and water and then to 
wipe the windings dry. Any air pressure in excess of 
40 lb. may cause damage to the installation. Water 
should be used sparingly as it may contain some 
corrosive constituent which, although it may be 
evaporated during the drying process, will remain in 
the hygroscopic insulating material to cause damage 
at a later date. A final wash with benzine should 
leave the winding clean. Dust and bagasse have to 
be brushed and blown out with air. 

Drying-ovA, — ^Drying-out requires axi oven, either 
a large one in the workshop or a smaller one of the 
portable type, which is an advantage where convey- 
ance of motors to the workshop involves a consider- 
able amount of labour. The temperatures reached 
should not exceed 90^F. and some form of control is 
necessary for vamishee. During drying, insula- 


tion resistance tests between phases and to earth aio 
necessary and readings should be kept, as this is the 
only means of gaining any knowledge of the condition 
of the windings. The tendency is for tlie insulation 
resistance to riso rapidly at the outset, to fall until 
the moisture is driven off, and finally to rise gi*adually 
until a steady high value is obtained. The final 
reading should be entered on the data card, and a 
comparison with previous tests gives a good guide to 
the condition of the winding. Any winding that 
cannot be dried out to one megolim resistance should 
be regarded with suspicion and re-teste(l at sliort 
intervals. 

Varnishing . — While the motor winding is still hot 
it should bo varnished. Oootl imprognati«^n can bo 
obtained by standing the winding over a drip tiay 
and pouring on the varnish, brushing it vigorously 
into the entrance of the slots, first from one side 
then from the other. The varnish should be well 
thinned out, usually in the proportion of five jmrts 
of thinner to one of varnish. If more than one coat 
is applied, allow the excess varnish to drain off in 
one direction for the first coat and the opposite 
direction for the second coat, so that both sides are 
sealed. Spraying gives a good finish to the winding, 
but the varnish does not penetrate to any extent. 
If a baking varnish is used, three to four hours at 
approximately 160®F. is usually sufficient for 
complete drying. When cold, the final insulation 
resistance should be entered on the cards witli t>arti- 
culars, for comi>arative pur|X)ses, of number of coats 
of varnish, make, baking temperature and time. 
Oil-resisting black baking varnishes, giving hard 
finish, are usually preferred. 

BaU and Roller J5eonn^«.— These types of bearings 
have a very long life if given reasonable attention ; 
wear usually comes from faults such as overweighted 
pulleys, too great a belt tension, misalignment or the 
presence of foreign jnatter. Groat care should bo 
taken to cover the bearings when the motor is dis- 
mantled and to wash them clean before re-as8cml>ling. 
It is usually advisable to replace a bearing by one 
similar to the original as some motors have largo 
tolerance bearings to allow for the 40°F. rise per- 
missible in the motor. Wear of bearings is best found 
by measuring the rotor and stator clearances at top 
and bottom ; should the difference exceed 10 per 
cent, of the average measurement a new bearing 
should be installed as the wear, once started, increases 
rapidly and the extra running life is rarely worth the 
chance of failure during a crushing period. In fitting 
bearings, damage from hammer blows may be avoided 
by using “pullers” and “presses” and heating the 
bearings in oil before pressing on the shaft. Care 
should be taken to ensure that the bearing is hard up 


I Proe. qwmlsnd Sec, Sugar Cane Trek., Conf.» pp, 80-94. 
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against the shaft shoulders for correct alignment. 
When filling bearings with grease the spaces within 
the bearing should be completely filled and the clear 
spaces in the housings filled to half their capacity. 
This is sufficient grease for ball bearings for six to 
twelve months, but large roller races require fresh 
grease added to the ruiiiiiiig surfaces at least or.co 
during the six months running. Excess grease causes 
heating and leakage on to the wiiulings. 

Two Part arid JSleem Bearings » — Wear on these 
bearings calls for re-metalling and a rough journal 
requires skimming up in a lathe. Slip rings and 
commutators should be checko<l for truth at the same 
time. The most common trouble is overheating which 
may be caused by an unsuitable lubricant, lack of 
lubricant, insufficient bearing clearance or lack of oil 
on the high pressure spots. An oil of 30 or 40 S.A.E. 
rating should servo satisfactorily. Leakage from drain 
plugs may cause loss of oil and poor seal rings allow 
escape of lubricant to the windings. Oil rings should 
be j>erfectly round and, if any joints are made smooth, 
the ring will not stick. Bearing clearance is imtjor- 
tant, and 0*0016 in. per inch of shaft diameter .should 
allow sufficient oil film between wearing surfaces. 
Oil grooves should receive* careful study as to their 
position and, while providing plenty of oil to the 
high pressure zones, the grooves should not bo cut 
into this area. A “lead-in” for the oil should be 
provided on the longitxidinal side grooves but the 
end of the grooves should not bo carried too close 
to the bearing edge. 

D.G, Motor Maintenance- -The “diop” test and 
“growler” are usually used for testing faults on D.C. 
armatures and, with the insulation resistance to 
earth, would indicate the condition of the winding. 
Most faults are made evident by sparking at the 
brushes and may be traced to one of the following 
causes ; Eccentric or wavy commutator ; high or 
lovi bars or unseasoned commutator ; high mica or 
soft copper ; incorrect brushes, brush settings, or 
brush holders ; or defective fiekls. 

(1) A small amount of eccentri(jity may ndt affwt 
the running of slow speed motors, but if the journals 
are to be skimmed up this defect can bo overcome, 
although most electricians prefer not to turn down a 
commutator unless absolutely unavoidable. A wavy 
commutator causes more trouble, and may need an 
alteration to the V-ring to overcome the trouble 
permanently. Some “Arclibound” V-ring assemblies 
are subject to this fault and can bo overcome by 
“nip-bending” the bars and segments. 

(2) High bars usually become fixed in the new 
pdsition and can be ground down. Trouble due to 
low bars is often difficult to eradicate owing to the 
spring of the grinding tool. Although after grinding 
the commutator shows a polished surface, the bars 
may still be slightly low, so that under load the fault 
will show up again. The remedy is to fix the grinder 
rigidly and feed it lightly across the face several 
times. The usual symptoms of an unseasoned com- 


mutator are that after turning true it runs well for 
a while, after which the sparking slowly increases, 
while the commutator becomes patchy in colour, due 
to tho low bars burning away. This trouble may be 
remedied by heating the conunutator to approxi- 
mately 220''F., spinning the armature to approx. 10 
j)er cent. oversj>eed, tightening tlie V-ring slightly 
and repeating the process. When turning the com- 
mutator after cooling down, ligid support for the 
turning tool is again necessary. Burnt bars can bo 
filled but are better replaced and new mica fitted. 
An open circuit is often indicated by blackening of 
equally spac*-ed points around a commutator. 

(3) High mica .should bo well undercut, making 
sure to remove any edges of mica which might cause 
early trouble. Short circuits in the commutator 
ii.self u-sually arise from charred oil in the mica seg- 
ments and these should be renewed. Softness of 
copper is a property of tho metal and after a period 
of normal running invariably cures itself. 

(4) A reputable brushmaker, who will require all 
}>ossible data available, should be advised of trouble 
duo to incorre(’t tyjw of brush. Due regard shouUl be 
given to his recommendation, whilst tho angle gf the 
brush to the surface, giindiug in of the brush, its fit 
in tho holder and the spacing of tho brush arms and 
brush position all requifo atlontion. A bru.sli pressure 
of IJ lb. per s(i. in. should bo mainfained. 

(6) Si)arking may be caused V)y unevenly .sjmeed 
fields or poles of unovtai strength due to distortion of 
tho yoke, unequal air ga]>s, part ly shorted or wrongly 
connected field coils and poor inter brush -arm con- 
nexions, Armature ro -winding usually moans re- 
placing the winding with the original tyi3e and style, 
and rarely is anything gained by an alteration. 
Whenever iiosaible the coils should be dried out, and 
varnished before inserting in position. Slots should 
be freed of old varnish and insulation, and sharp 
edges removed. 

Helical Grooving , — A paper on tho helical grooving 
of slip rings and commutators has been brought to 
our notice and, although it is not common practice, 
it has been used by the Now South Wales Railway 
^ Department with excellent results. It is claimed that 
the grooving reduces operating temperatures and 
gives better overload capacity, reduced commutator 
maintenanco and longer brush life. A test on a 
1000 kW, 600 V. rotary converter, with grooving 
4 in. wide, j[ in. pitch and in. deep gave the follow- 
ing results : — 


Before. 

Oroovlng 

Average load 2400 amps. 

Temp, rise 83®C. 

Rato of wear per inch . . 7000 hrs. 


After. 
Grooving 
2633 amps. 
20'’C. 

12600 hrs. 


Some of the sugar mills with fairly large D.C. 
machines may have already tried grooving ; we 
sure that some very interesting results could 
be obtained with this method of improving 
commutation. 
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Juice Level Control in Evaporators.* 

By J. L. CLAYTON. 


A common source of inefficiency in operating 
evaporators is the static head of the juice within 
each cell. Whenever the rate of supply of clarified 
juice increases temporarily, there is a strong tempta- 
tion to raise the levels throughout the system in an 
endeavour to utilize the effets as temporary storage 
space. As a result of this practice, the overall rate 
of evaporation may be seriously reduced, so that the 
difficulties are accentuated rather than relieved. 
Authorities agree that the optimum working level is 
at one-third of the height of the calandria, though 
this may vary slightly with local conditions, and is, 
in any case, not critical. 

Behire any attempt may be made to operate the 
effets in such a desirable fashion, some means must 
he provided for indicating at any time the actual 
static level of liquid in a vessel. Owing to the violent 
ebullition which forces the vapour-liquid mixture at 
high velocity through the tubes, any attempt to form 
an opinion of even the approximate static level by 


F.g. 1. 

observation through the sight glasses is practically 
futile. This level can, however, be accurately indi- 
cated by a simple gauge, and many effets are already 
provided with such accessories, which consist merely 
of a vertical glass tube set level with the calandria, 
and connected at top and bottom to the evaporator 
body. The provii^on of onp of these simple devices 
on each vessel is obviously the first step towards 
efficient evaporator operation. 

Even with proper level indication, the maintenance 
of the levels at a constant value by manual control 


is both tedious and exacting. Fortunately, the con- 
trol may be made automatic without the introduction 
of complicated or ex}iensive ap]>aratus. The most 
common control method consists in regulating the 
quantity of liquid leaving each vessel, according to 
the level in that ve^ssel. This may lx? accomj)lished 
by mechanical means, 'xvith the aid of a float, or by 
hydraulic means, for which an overflow weir is 
employed. 

The Overflow Type Reotjlator. 

In the overflow regulator (Fig. 1 ), also known as the 
Webre typo, a weir box, vented to the cell at points 
above and below the li(piid level, is attached to the 
side of the cell, set at such a height that the weir is 
at the optimum working level. A pipe, in the form 
of a XJ-tube, ])asses from the bottom of the weir box 
to the succeeding vessel. In operation, liquid which 
flows over the weir enters the pipe feeding the 
succeeding effet, and is drawn over through the 
U-tube by the pressure difference existing between 
the effets. The U-tube is necessary to provide 
a liquid seal l>etweeu the two vessels which the 
tube connects. It follows immediately that the 
depth of the U-tube must be such that the 
hydrostatic head of liquid in the low pressure 
arm exceeds the difference in pressure between 
the two vessels. 

This limits the minimum length of the low 
pressure arm, and a value some 25 per cent, 
greater than this is advised for practical in- 
stallations. For quadruple effets, a low pres- 
sure arm of 18 ft. appears satisfactory. Nor- 
nmlly, there should be no practical barriers to 
the installation of these U -tubes, but in .sjiecial 
cases it may be necessary in order to accom- 
modate them to introduce the food near the top 
of the effet, thence through a funnel and jjipe 
to the distribution are^i below the calandria. 

Two obvious objections are : (1) The flash of 
the feed entering near the top of the cell may 
cause some entrainment. (2) The liquid would 
be difficult to collect, owing to dispersal by 
boiling and splashing. In some installations 
the height of the overflow weir is made adjustable, 
but with projier selection of pijie sizes, this would 
ap|x>ar to be an unnecessary (complication, save in 
the original determination of the optimum working 
level. 

Judged simply as a juice level regulator, the over- 
flow typo is undoubtedly the cheai>est and simplest 
available. It has no moving parts, and once Installed 
is entirely self -regulating. It is, however, suitable for 
outward-flow control, wherein the level of liquid in 
each vessel is maintained constant by controlling the 



l Pr9c» (^^muXand Suffor Cane Tech,, Hth Con/., pp. 25-3i (here abridged). 
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rate of flow of the liquid leaving that vessel. This 
has oertain drawbacks which will be discussed later. 

FlOAT-OPJBBATBD REOXriiATOBS. 

Float-operated regulators all embody a valve 
coupled mechanically or hydraulically to a float which 
rises and falls with the level of the liquid in the effet 
vessel. It is customary to mount tlie float in an 
external chamber, connected as in the j)revious case, 
but with the exception that the cliainber n(»w serves 



Fig. 2. 

solely as a float housing, and is not associated with 
the pipe through which licpiid jiaswis to the uex:> 
vessel. 

Fig. 2 illustrates one of the many possible appli- 
cations of this system. The float chamber is con- 
nected to the effet vessel by the si nail flanges at top 
and bottom ; the float <7, whicdi varies in height with 
the level of liquid in the effet is mechanically linkc'd 
to the valve B which controls the flow of liquid 
either to or from the effet in question. Gauge glass 
A provides for visual observation of the working 
level, and handle F may be used tt) vary the level 
at any time, even during operation. 

There is no limit to the number of ways of con- 
structing a mechanically operated float control 
system, yet most of these have two obvious defects : 
(1) The float must be connected to a mechanism 
external to the low pressure vessel. This calls for the 
use of a stuffing box, which, in addition to providing 
a source of air leakage, impedes the free movement 
of the float, and thus introduces a lag into the con- 
trol characteristics. (2) Further lag is introduced by 
the fact that the force required to actuate the valve 
and the link motion must be supplied by the float. 

It should be noted that the float mechanism 
illustrated in F ig. 2 does not suffer girntly from the 
first of these defects, since the float chamber is not 
connected, even indire (? tly, to atmosphere. The only 


source of leakage is between two liquid systems, at 
pressures which would not differ greatly. 

In an attempt to overcome the second defect, due 
to the inertia of the valve and linkage, hydraulic 
control systems have been applied, the actuating 
fluid being either air or steam. In such cases, the 
float is required to actuate only the light moving 
portion of a pilot valve which in turn controls the 
action of the hydraulic fluid upon the main valve. 
Thus the float control is made appreciably more 
sensitive, but at the added expense of hydraulically 
oi>era<ed equipment. An air-operated system of this 
type is in operation at the Pioneer Mill Co., Hawaii.i 

Electrical Control System. 

So far as the author is aware, no attempt has been 
nmde to control the level within the effet by electrical 
mtians. This should, however, be simple to accom- 
plish in practice, without the use of a float or any 
moving parts save a motor-operated valve in the 
liquid line. As shown in Fig. 3, within the simple 
external chamber are located two electrodes, 8pace<l 
equally above and below the desired level. 

By means of the circuit depicted, the control 
motor may bo brought into action as soon •as the 
liquid level in the vessel passes out of the dead range 
between the two ©lecitrodes. The direction of rotation 
of the motor would, of course, be designed to restore 
the level to a point within the dead range. This sys- 
tem should obviate the defects associated with float 
control, and costs would almost certainly be less than 
for hydraulically operated equipment. 

It has been stated that the simple U-tube type of 
level control is suitable only for outward-flow control. 



Fig. 3. 

On the other hand, the float-operated and electrically- 
operated types are suitable for outward- or inward- 
flow control. For simplicity, these will be designated 
“forward” and “backward” control respectively, on 
the assumption that the flow of the feed from one 
vessel to the next is regarded as forward flow. 


i iMJ., 1940, p. 172. 
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Forward control, as depicted in Fig. 4, using the 
connexions noarl^ a, is the more common. Yet 
despite the frequent adoption of this system, a big 
defect is at once apparent. Consider an effet instal- 
lation worsting under, steady conditions, and suppose 
that a 4 ,i^xtra quantity of juice enters the first vessel. 
If no extra steam be admitted to t he first vessel, the 
evaporation remains appreciably constant. 

The raised level in the first vessel causes increased 
flow of the second vessel, and so on, so that the 
change in the flow of juice to the set is reflected 
promptly in the higher quantity and lower density 
of the syrup produced. Therefore, in the absence of 
a flow meter on the feed line to the first vessel, the 
first indication of a change in the clarified juice 
supply is a rise or fall in the density of the syrup, 
and the evaporator station hapd must adjust the 
steam supply according to the variations in the 
latter value. Thus, the forward (Jontrol system, 
whilst capable of maintaining practically constant 
levels throughout, does little to compensate for 
changes in the feed. 


be necessary to increase the rate of withdrawal of 
syrup — ^with consequent reduction in density. 

It is difficult to understand why the backward 
control system has not received some publicity, 
since it appears to lack nothing in comparison with 
forward control, and possesses the added advantage 
of demanding proper regulation of the evaporation 
rate, whilst tending always to produce syrup of a 
constant density. The ability of the forward control 
to continue to operate, albeit unsatisfactorily, with- 
out any attention to the steam supply, may hardly 
be considered an advantage, except possibly in the 
case where the evaporator station is under capacity 
and the evaporation rate is maintained at a maxi- 
mum almost continuously. 

Completely Automatic Control. 

Level regulating devices, being responsive only to 
changes in the quantity of the liquid supplied to the 
effets, cannot take account of changes in concentra- 
tion (Brix of clarifiefl juice) resulting from different 
qualities of cane treated or alterations in the degree 



Consider, on the other hand, the backward control as 
depicted in Fig. 4, using the connexions which are 
marked 6. In this case, the controlling factor is the 
rate of removal of syrup, and so long as this is constant, 
the rate of feed is controlled entirely by the levelling 
devices. It follows at once that any excess of clarified 
juice over the normal supply will be unable to enter 
the evaporators, and must be accommodated in a 
feed storage tank. This excess feed may be intro- 
duced into the effets by increasing the steam supply. 

Thus, the practical operation of such a station 
would consist of manipulating the steam valve so as 
to ensure that the feed storage tank neither emptied 
nor overflowed. There would appear to be no objec- 
tion to controlling the steam supply automatically 
by means of a float in the feed supply tank, the 
mechanism being so adjusted that with the tank 
empty, the steam valve would be closed, and with 
the tank nearly full, the steam valve would be fully 
open* In the event of the evaporators being unable to 
cope with the full supply of clarified juice, it would 

I 


Fig. 4. 

of dilution at tlie milling station. Systems hav*^ becjn 
devised whereby the complete control of the evapo- 
rator station may be mode automatic, and a brief 
note on tlie features of such equipment may bo of 
interest. 

At the outset it must bo made quite clear that the 
whole aim of automatic evaporator control is to 
produce a syrtip of constant. Brix. It follows then 
that the system is applicable only to efiot sets which 
have sufficient capacity to handle comfortably the 
highest feed supply of which the mill is even tempo- 
rarily capable. 

With automatic control, the feed liquid does not 
represent the sole variable factor, and it becomes 
necjossary to ensure that neither the steam pressure 
nor the vacuum in the last vessel is capable of 
varying of its own accord. This calls for expensive 
equipment apart altogether from the evaporator 
control gear. 

Control systems in operation in Hawaiii employ 
automatic float regulation of levels, in the forward 
liio. «i(. 
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direotion. A Mioromax (boiling point difference) 
recorder on the last veaael is used to actuate the 
valve through which passes the steam to the first 
vessel. Due to the excessive time lag of the system, 
a delay switch is incorporated, so adjusted that 
following a change in the steam supply, no further 
change may be made until the effet has become 
apparent at the Micromax controller. 

Much complicated equipment is associated with 
the automatic starting up and closing down of the 


station, and it would appear that automatic evapo- 
rator control will dispense partly with the services 
of one man per shift, at the cost of a considerable 
capital outlay and the services of a skilled technician 
to adjust and maintain the equipment. In the 
absence of practical experience, one can only say 
that the proposition does not appear attractive, 
particularly in view of the fact that the superiority 
of automatie control over maniial control is probably 
of minor importance. 


Effect of Certain Subsider Fittings 

On the Rate of Juice Settling. II. 

By J. G. DAVIES amd R. D. E. YEARWOOD. 
Imperiftl College of Tropical Agricoltore, Trinidad, B-W.I. 


In a previous article,i the results of some exj)ori- 
monts carried out during the 1940 crop were reported. 
The main conclusioiiH we^e : (i) that the fitting of a 
centre well to an intermittent subsider, whether \m- 
covered or covered, resulted in a definite increase in 
the rate of settling; (ii) the use of a bottom filling 
device did not give such good results as a centre well ; 
and (iii) covering an ordinary subaider seemed to 
retard the rate of settling. 

Several centre well installations have boon made 
as a result of the experiments. Most of the installa- 
tions are based on the centre well diameters stated 
which are calculated to give a ratio of juice velocities 
between discharge from inlet pipe and discharge from 
centre well of 26 : 1. The actual velocity (in f.p.m.) 
at discharge from centre- well therefore depends 
ei’tirely on the velocity of discharge from the inlet 
pipe. 

Since it was thought that the velocity of discharge 
from the centre well might effect the rate or settling, 
further experiments were undertaken during the 1941 
crop. Other possibilities requiring factory trial were 
also examined. These 1941 experiments carried out * 
in the College exjierimental factory are divided into 
three sections. 

(i) 2'in. Centre Well vs, 2 in. Bottom Filling , — ^The 
object of this series was to determine whether under 
comparable conditions, the release of residual fiash 
vapour, air, etc., had any effect on the rate of settling. 

In the College factory the juice is delivered from the 
juice-heaters to a flash tank and runs by gravity to 
the subaiders. In siiite of this, there is always a 
certain amount of additional vapour and gases 
released from the juice as it discharges to the sub- 
siders. In using a bottom filling device, of this or 


any other t3q)e, it was thought that turbulence 
might therefore be created for this reason. The 2 in. 
bottom filling device used was the same arrangement 
as that employed in the 1940 experiment (Fig. 1). 
The 2 in. centre well was similar in every respect to 
the bottom filling device except that it was open to 
the atmosphere at the upper end (Fig. 2). 




(ii) Centre Welle giving Different Juice Inlet Vetoci- 
tiee , — The 10 in. centre well used in the 1940 series 
gives a juice inlet velocity of 2*64 f.p.m. In this 
present series this velocity was tested against others 
of 66*4 f.p.m. (2 in. centre well), 29*4 f.p.m. (Sin. 


1 1.8 J,, 1940, pp. 245-248. 
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centre well), and 1*36 f.p.m. (14 in. centre well). The 
centre well arrangement in each case was similar tn 
that shown in Fig. 2. 

(iii) With Oil Seal vs. Without Oil Seal (14 in. Centre 
WeUs). — This series was carried out as a result of a 
suggestion received from Mr. D. M. Semple of the 
Mirrlees Watson Co., Ltd. The use of an oil seal on 



Timt ct StttjiO Q -mins 



T»rne d Setthn Q «min» 

uii iiiteniuttently operated siibsider is not, as will be 
shown later, a praeticul j)ro})osition, but (he results 
obtained are of interest when considered in con- 
junction with the uiKtovered vs. covered series of 
experiments of 1940, 

Factory Results and Discussion. 

(i) 2 in. Centre Well vs. 2 in. BoUo7n Filling, — The 
moan rate of settling curves of quadruplicate tests 
are shown in Fig. 3. There appears to be littlo doubt 
that the centre well increases tho rate of settling in 
comparison with tho bottom filling device. Although 
tho juice had passed through a flash box, the release 
of all residual vapour, air and other gas from tho 
incoming juice, prior to its discliarge into tho main 
body of the aubsider, is therefore beneficial. A com- 
parison of clarified juice turbidities and mud densities 
is set out below ; — 

2 in. Centro 2 In. Bottom 
Well. FUUng. 

Clarified juice, C.S.K. turbidity . , 0*07 . . 0*10 

Mud, to^ insoluble matter, per 

cent 3*65 . . 3*22 


Tho difference in clarified juice turbidity is probably 
not significant, but the results are concordant with 
tho rnud analysis, which tends to favour the centre 
well. 

(ii) Centre WeUs giving different Juice Velocities . — 
The mean rate-of -sett ling (jurves for quadniplicate 
tests arc shown in Fig. 4. It will be seen that there 
is a slight increase in the rate-of -settling when juice 
inlet velocity is docrcjasod from 64*5 f.p.m. to 29*4 
f.p.m. On further decrease of velocity to 2*64 f.p.m., 
and finally to 1*35 f.p.m., the rate of settling de- 
creases. It will bo rinnembered that the work of 
1940 was based on a juice inlet velocity of 2*63 f.p.m. 

With both the 2*64 f.p.m. (10 in. centre well) and 
1*35 (14 in.) juice inlet velocities the size of the 

subsiders and the locations of the juice inlet pipe and 
the float draw off arrangement were such that there 
was little (doarance, 1 in. or Jess, between the centre 
well and one of the sides of the subsider. Ample 
clearance was availal:>le with the centre wells giving 
29*4 f.p.m. (3 in.) and 65*4 f.p.m. (2 in.), by which is 
meant that no eddying whirls were created in tho 
main body of the tank by the incoming juice due 
to lack of room. When the juice is admitted at 
2*64 f.p.m. (10 in.) such whirls do exist but to no 
great- oxtt'iit. They are definitely much less than 
with ordinary filling. At 1*35 f.p.m. (14 in.) a very 
appreciable whirl is set up, e.spocialIy through tho 
small (‘hamiel Vietween l-lio outside of the well and 
olio side of tho subsider. 

In the light of these observations, the reason for 
the poorer performance at 2*64 f.p.m. in comparison 
with 65*4 f.p.m. and 29*4 f.p.m. and the oven poorer 
jierformancp at the lowest velocity of 1*35 f.p.m. is 
easy to understand. The treiifl of the curves for the 
two higher velocities, 65*4 f.p.m. and 29*4 f.p.m. 
M'oiikl appear to indicate that the juice velocity at 
di.schargc from the centre wells on the intermit tently 
oiierated subsiders may be of importance. Further, 
it is also evident that the centre well must so be 
placed that there is no possibility of velocity increases 
in the main jwrt of the subsider, as for example 
lx)tween the centre .well and the side of the tank. 



— FIGURES 


Ill considering velocity increases, a further factor 
is of obvious practical importance. Juice discharge 
velocity from the centre well is calculated from the 
volume of juice flowing per unit of time and from 
the cross sectional area of the centre well. Wliilo the 
oiien lower end of t-lie centre well is undoubtedly the 
point at which the incoming juice is discharged into 
tho main body of tho tank, it is also self-evident that 
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the area of the wall of an assumed cylinder formed 
by projecting the centre well pipe to the bottom of 
the tank is equally important. This is illustrated by 
Fig. 6. Each of the centre well pipes used was 7 in, 
off the bottom of the subsidor. The area of the walls 
of the assumed cylinders in comparison with the cross 
sectional area of the centre wells is shown below. 


Ck)iitre Well. 
Dlam. 

Area. 

, — AsBomed Cylinder. — % 
Height. Wall area. 

2 in. 

314 . 

. 7 in. . 

43-96 

3 in. . . 

7 07 . 

. 7 in. . 

66-94 

JO in. 

78-64 . 

. 7 in. . 

. 219-87 

14 in. 

163*00 . 

. 7 in. . 

. 307-86 


is patented in conjunction with the Bach Continuous 
Bubsider, hence operating objections are removed in 
that connexion. The results of these eaqieriments on 
the intermittent operation, with and without oil seal, 
are presented below ; — ■ 



With 
oil seal. 

Without 
oil seal. 

Juice inlet velocity, f.p.m, . . 

1-35 

1-35 

Time of settling, mins 

45 

45 

Per cent, mud by vol. after 
decantation 

7-60 

. 16-50 

Temperature of juice prior to 
decantation (one reading) 

90° 

86° 


It is therefore apparent that in -none of the four 
cases was there a subsequent increase in velocity of 
the juice after discharge from the centre well proper. 

Alsu, it is worthy of note that mathematically the 
area of the wall of the assumed cylinder is equal to 
th'' cross sectional area of the centre well when the 
height of the assumed cylinder is one-fourth the 
diameter of the centre well. But in order to provide 
adequate space for juice to flow, two other functions 
must be taken into account. They are : (i) the change 
in direction of the juice flow and the desirability for 
a further reduction in juice velocity to help throw off 
the mud particles; (ii) the tendency for mud to 
accumulate in this area thereby reducing the effec- 
tive height of the asstxmed cylinder. 

In view of these considerations, it is thought that 
the height of the assumed cylinder should be at least 
one-half the diameter of the centre well. Below are 
set out the clarified juice turbidities and total in- 
soluble matter per cent. mud. 


Volociity of juice ex. 


centre well, f.p.m. 
Clarificxi juice, C.S.R. 

65-40 

..29-40 , 

. 2-64 . 

. 1-35 

turbidity 

Mud, total insoluble 

0-12 

. . 016 . 

. 0-U . 

. 0-19 

mattor, per cent. . , 

2-38 

. . 2-43 . 

. 2-67 . 

. 2-01 


It would appear doubtful whether the differences 
are significant. Except for the lowest velocity, total 
insoluble matter per cent, mud corrected to mud 
volume at 60 mins, api^ears to increase with decreas- 
ing juiftc inlet velocity. This points to the lower ♦ 
velocities giving denser muds, which would be 
expe(;t.ed. It is doubtful, however, whether any con- 
clusive information can be gathered on this aspect of 
the problem with the present equipment at the 
experimental factory because of sheer lack of neces- 
sary space in the subsiders, as previously mentioned. 

(iii) With vs. Without Oil Seal (Inlet Velocity 
1*36 /.p.m. 14 in. Centre Well ). — ^The juice inlet velo- 
city of 1'35 f.p.m. was used because, as is shown in 
the previous section, there is perforce a certain 
amount of turbulence under the experimental con- 
ditions. The use of an oil seal for intermittent opera- 
tion is not altogether convenient. Its use, however. 


The increased benefit obtained when adequate 
surface insulation is provided is immediately 
apparent. Whore floes are allowed to rise to the 
surface during the filling of the subsider, further 
small currents are set up by inadequate heat insula- 
tion at the surface which retard the settling of such 
floes very considerably. But when adequate heat 
insulation is provided by an oil seal, surface currents 
do not exist and the floes settle rapidly in the normal 
way. Also there is increased heat economy as shown 
by the difference in temperature of the clarified juice. 

Conclusions. • 

In drawing conclusions from this and the previous 
(1940) series of experiments, it would appear that 
the conditions for the proper design for a centre well 
fitted to an intermittently operated subsider are : — 

(i) It should be open to the atmosphere at the top 
in order to release any residual flash and included 
gases. 

(ii) It should be of such diameter as to give as low 
a velocity of juice discharge at the lower end as 
possible. This recommendation is tentative until 
further facilities can be found so that more definite 
information can be obtained. 

(iii) The area of the wall of an assumed cylinder 
formed by projecting the centre well to the bottom 
of the subsider must be greater than the cross 
sectional area of the centre well. This ensures no 
subsequent increase in juice velocity after discharge 
from the centre well. It is suggested that the height 
of the assumed cylinder should be at least one-half 
the diameter of the centre well. 

(iv) Top heat insulation appears beneficial when a 
centre well is fitted, but the use of an oil seal has 
certain objections for intermittent operation. It does 
however, result in increased heat economy. 

Each of the above applies to rectangular shaped 
subsiders. No work has yet been carried out on the 
newer circular type, but there is no reason to suppose 
that the same principles should not hold good* 

Acknowledgment is made of the help rendered in 
collecting the factory data by the following students : 
0. W. FxTZwiLiiiAii, E* A, Satisabal and F» U* 
Smith. 
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A Solar Water-heating System** 

By G. BATES. 


Design and Construction , — An article written by 
Dj. H. W. Kbbr,® inspired tiie writer to construct 
a domestic unit with the object of testing it under 
North Queensland conditions. Tho results have been 
gratifying, and the following particulars regarding its 
construction are furnished in tlio hopo that otheis 
will bo encouraged to adopt tliis simple and cheap 
method of heating supidies of water for domestic 
and other purposes. This particular installation 
could be improved, but on the whole is quite eflScient. 


It will be seen that tiie unit (see Fig. 1 ) consists of 
two distinct parts, the absorber and tho storage tank, 

Tho absorber is composed of a bank of pipes or a 
“ fiat ’’ coil of } in. iron water piping, set on a sheet of 
galvanized iron witJiiii a slialiow box, and protected 
from the cooling action of wind by a glass cover. The 
coil contains 1 2 lengths of piping each 9 ft. 3 in. long, 
joined together by low i)ressure retiu-n bends. This 
length of pipe was selected mainly because it was 
obtained by cutting standard longtlis of water -i>iping 
in halves, thus redu(;ing the labour required to make 
the coil. 

To increase heat absorption, tho coil and galvanfited 
iron were painted black after setting in tlie shallow 
box. The dimensions of the box are 10 ft. X 2 ft., 
giving a heat absorbing surface of 20 sq.ft. Tho upper 
part of the coil is connected dhoctly to an insulated 
storage tank, while a feed piix> leads from tho base 
of the storage tank to tho lower portion of tho 
coil ; tho base of tho absorber is set somewhat lower 
than tho bottom of the storage tank. The storage 
tank is made from plain galvanized iron and is 
insulated by a layer of sawdust of 5 in* minimum 
thiokness. 

^ Pm. QuermUmd Soc. Stmr Cane Tech., 12tA pp. 207-214 
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The maximum amount of liimt is absorlxul wlien tho 
rays of the sun strike the absorber at an angle of 
90'^, but, of course, this angle could not be maintained 
throughout the whole day unless th(^ absfuber were 
mounted on gimbals and inechanic^ally rotated. In 
practice, it is found sullicient to expose the abH(»rber 
on a sunny slope of the hoiisc-ioof at an angle of 
some 15° from the horizontal. 

Tho oi»eration of the systoin can l><?st be explained 
by reference to tho figure. On exposure to the sun, 
water in tlie eoil A beeonU'S 
heated; it rises by convection 
and flows slowly u]iwards, 
eventually entering the storage 
tank at its highest point, E. 
Tho warm water thus removt*d 
from the* eoil is conl-iuuously 
replaced by coolt'r water fr<»ni 
tho base of the tank through the 
outlet El, Tliere is thus a con- 
tinuous circulation of water 
while th(5 sun is shining, the 
lenij>eraluro of the water in tlie 
storage tank gradually increasing 
througliout the period of sun- 
light. 

Tlie houst‘hold lecjuirements 
are drawn fioin tho tojanost 
layer of water in the tank (this 
being tlio lioticst zoiu^) tliroiigli 
tho J in. pijie, F. 'J'ho supiily in tJio tank is then 
replenished from tho base' through tho intake' pii>e, D, 
this flow being controlled by a ball valve ojierating in 
an overhead six-gallon supply tank, 6', coiineetetl 
with the service supply pipe, U. Tn order to 
minimize losses by ladiation, and maintain siij)pli('s 
of hot water oveiiiight, good insulation of the storage 
tank is an obvious essential. 

It has been (letonninod in the U.S.A. lliat a niiiii- 
rnum average of six hours sunlight piT day is necessary 
for tho successful ojieration of a solar heater ; under 
such conditions, 1 stj. ft. f>f heating sunu o (i.e., tho 
coil and tlio motal to which it is elempvjd) will hc>at 
one gallon of water per day to approximately 150°F. 
(66°0,), tho tempera tiiro rising with increasing hours 
of sunlight. 

The storage tank should be of ample caimcity. In a 
domestic installation it is a good rule to allow' a daily 
average of about 15 galls, per member of tho liouse- 
hold, although this cpiautity can be i educed in wanner 
climates. In the installation under consideration tho 
capacity of the stoiage tank is slightly less tiiaii 
40 galls,, while the area of the absorber is only 20 sq.ft., 
or half the generally reconunended ratio. Against 

* CanegroitetP Quatieth Bulletin ^ ApiU, 



Fig. 1 — Solar water heating system. 
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however, is the fact that the intake temperature 
of the water is comparatively high. 

Operation , — Although the system is functioning 
satisfactorily, it was deemed desirable to obtain 
actual measuieinent/S of performance. The storage 
tank was aocjordingly emptied and refilled with cold 
water, the temi^eraturo of which was found to be 
05®F., the average sliade temperature during the 
day lK)ing 94*6°F. 

On noting the temperature of (iach gallon of water 
delivered, it was seen that the maximum increase was 
31°F., and that the average temperature of the first 
20 galls, was approximately 12l‘6'’F., or an increase of 
26’5”F. In j)ractice, however, owing t o the capacity of 
the storage tank being considerably greater than that 
actually required, there was a considerable carry-over 
of hoa-ted water from day to day, and a supply with a 
temperature in excess of ISS'^F. was commonly ob- 
tained. The drop in temperature between 7 p.in. and 
7 a.m. has ranged from 8 to 16®F., thus indicating that 
tho insulation or elimination of reverse circulation is 
not satisfactory. 

Discussion . — Those temperatures fall short of what 
should be obtained with a daily minimum of six hours 
sunlight, but, by some attention to tho ffdlowing 
points, the elliciency of tho unit could bo greatly 
improved. 

(1) Light ly insulated copper piping sliould be used 
to eliminate much of the heat loss in transmission ; 
moreover, the storage tank should bo placed much 
nearer tho point where water is most frequently 
drawn. (2) Both the storage tank and tho absorber 
rest on th(» roof, and, after 3 p.m., tho tank, being at 
tho wostorn end, begins to shade the absorber. Tho 
best position for the storage tank is above the houso 
ceiling, under (lover of the roof. (3) Tli© insulation of 
tho absorber box is (juito inadequate. 

With the provision of the recommended proportion 
of absorber surface (i.e., 1 stp ft. per gall, of tank 
storage), and the elimination of the above-mon- 
tioned defects, it wouhi be very easy to get a daily 
sujiply of 40 galls, of hot water at a temperature in 
excess of 150^F. 

Tho solar heater has been extensively developerf 
in tho United States, and jiarticularly in California, 
where the ratio of cloud is low, and temperatures are 
mild in winter. It is used for luxating water for hotels, 
apartment houses, industrial processes, for use in 
dairies, and for domestic purposes; in Hawaii, the 
system is widely used on the sugar cane plantations. 
Such installations naturally require the operation of 
very efficient units. 

W. M. Farral,! of the University of California 
contrasting black vs. wliik' absorbers found that, over 
a given pei'iod of exposure to sunlight, tho standard 
black painted absorber raised the tenq^erature of the 
1 BaiWfiiriro. 4^^^^ 2 I.SJ., 1920, p. 344. 3 1923, p. 432. 


water some 16®F. more than did the white painted 
absorber. 

In order to increase the heating surface of the ab- 
sorber beyond that of the surface area of the actual 
pipes, it is advised to clamp the coil to a metal plate 
(both being painted black), but better contact (and 
hence better heat conduction) between the pipes and 
the remainder of the absorbent surfaces is obtained 
by the affixing of metal fins to the pipes. A less ex- 
pensive but quite efficient practice is to embed the 
coil partially in a thin layer of concrete, which forms a 
very efficient absorbing and conducting medium. 


The Late A. J. Watts. 

One of our very oldest subscribers has recently 
passed away in the person of Altbed John Watts. 
Well-known as a supervising sugar factory chemist 
in Brazil, ho was born in Hampstead in 1859, being 
the son of Henby Watts, editor of the famous 
“ Dictionary of Chemistry.” He studied at Univer- 
sity College, London, and for about two years worked 
in beet sugar factories in Russia. His first experience 
with cane sugar production was gained in Trinidad, 
after which he went to Pernambuco, where before 
long he acquired an important i)raotice as consultant 
on agricultural and manufacturing problems. From 
time to time Watts contributed short notes to this 
Journal, as on “Diffusion of Shredded Cane”* ; 
“Derivation of tho word Muscovado” *; “Origin of 
tho Uba Cane”* ; “Restricting the Milling Opera- 
tion”* ; “Clarification for Polarization”* ; and “Alco- 
hol in Brazil.”’ With his death at a rqx) old age, 
the sugar world loses yet another link with the more 
distant past. 

Molasses Production in Cuba. — According to Men- 
doza of Havana, the production of molasses in Cuba 
during the 1940-41 season will amount to approximately 
315 million gallons of high-tost molasses, against 170 
million last yt^ar. liwluded in this amount is some 23 
milliou gallons made by melting down 100,000 tons of 
sugar. 


U.S.A. Wholesale Price Increases. — Congress has 
just lately boon devising legislation designed to fix a 
ceiling on farm commodity prices with a view to checking 
inflation. It is possible that cane and beet sugar may be 
affec-l-ed at tho fanner’s end. For the basic lino it is in- 
tended to take the average price for farm commodities 
ruling during the period between August, 1909, and July, 
1914. But it has been pointed out by a witness before a 
Congress committee that as between August, 1939, and 
Juno, 1941, the wholesale price of sugar has only increased 
by 13-7 per cent., whereas other commodities have risen 
much more. Thus butter is up by 50 per cant., (;annod 
salmon by 48’9, dried beans by 64*5, coflfeo by 52 and lard 
by 68 per cent. Kvidently sugar has lagged behind and 
might well claim some adjustment before the ceiling is 



4 1924, p. 478. 5 1980, p. 876. 6 1983, p. 268. 7 1636, p. 484. 



Agricultural Abstracts* 


The Mosaic Disease and Co 281. C. W. Edobrton. 

Sugar BuU,y 19 (1941), p. 28. 

Co 281 is a valuable caue owing to its capacity to 
keep for a long time when windrowed. It has, how- 
ever, after the first few years subsequent to its 
release, proved very susceptible t/o inosaic and tliere 
is no new variety ready or within sight with its 
particular qualities. It is, therefore, most dosirsblo 
to attempt to control the disease for which roguoirig 
ajipears impracticable. The disease spreads very 
rapidly, more rapidly than in other varieties but. by 
planting disease-free seed cane, a considerable degree 
of control is possible. Such seed cane, in 1940, gave 
a 15*7 per cent, infection wdieroas infected seed gave 
an infection of 100 jier cent. The way lies in this 
direction and it is suggested that the American 
Sugar Cane League should father the work. 

Some Effects of Cane Quality produced by Different 

Soils. K. J. Borden and L. li. Smith. 

Hawaiian Planters" Hecordy 44 (1940), p. 187. 

Following preliminary trials, the present study is 
concerned witli a s<Ties of pot cultures in 12 different 
soils but under conditions oth(?rwise identical. The 
cultures were replicated for tiu5 two varieties D 1135 
and 31-1389. Certain obscuvable differences were 
foiuid in the extent to which D 1135 tasselleil and in 
the amount of “loaf freckle” developed on 31-1389. 
This latter appeared to be in inverse ratio to the 
amount of C^aO in the soil. The comparisons are 
carried to the analytical differences found. The 
evidence is by no means conclusive but nitrogen has 
in some way been responsible, though the available 
nitrogciii at time of planting seems to have little 
mfluence on the juice at harvest. Tlio problem is, 
obviously, very complex but it is suggested that the 
key lies in the kinds, numbers and activity of the 
soil micro-organisms, of which no study was made. 
It may be suggested in this connexion that the 
extent of the development of mycorrhiza would be 
worthy of investigation. 

Observations on Insect Pests in Samoa which are 
not yet known to occur in Hawaii. O. H. 

SWEZBY. Hawaiian Planters' liecordy 45 

(1941), p. 25. 

Following the general policy adopted in Hawaii for 
the prevention of the introduction of potential posts 
from other parts of the world, Samoa has been ex- 
plored and the results are here sot forth. As in Guam, 
sugar cane is not extensively grown. The larger red 
variety is used for chewing, and the tops and the 
thinner varieties for thatcliing. Four pests are noted 
on cane : PerkinselUa vitiensiSy in Fiji supposed to 
transmit Fiji disease ; NeomaskeUia bergii ; Oosmop^ 
leryx duldvoray the midrib leaf -miner ; and Melanitis 
hda aolandray a butterfly widely distribute<l in China, 
Malaya and the Pacifio Islands. The pests of other 
crops are also noted. 


A Speotrographic Study of the Distribution of Mineral 
Elements in Sugar Cane. S. 8. Ballard. 

Hawaiian Planters' Reeordy 11 (1940), p. 183. 

This briefly noted study is primarily concerned 
with the determination of the minor and incidental 
elements in sugar cane tissues and their ilistribution 
in the }>lant tissues, leaf (green and dry) and stem 
(iion-iriillablo top, grocn-k^af and (hy-leaf stem). 
Dry-leaf cane contaiiis the highest concentrations of 
manganese, strontium and barium. lr(»n is equally 
abundant in all parts of the stem and lowest in the 
dry leaf. 

The Cane Variety Situation. W. G. Taggart. Sugar 
Bully 19 (1941), p. 11. 

The article is directed partly to allay the appre- 
hension, causetl by the comparative failure of the 
1940 (n’op, that the sugar industry is about to face 
another period of cane failure, and imrtly to st Imulale 
the cane farmers to take* necessary precjaut ions. It 
reVM5Ws the series of introductifins of new varieti(*s, 
POJ234 in 1926, POJ 213, POJ 36 and POJ 36M 
shortly after, CP 807 and Co 281 in 1930, CJo 290 in 
193.3, CP 28/11 and CP 28/19 1934, CP 29/320 in 

1936, CP 29/116 in 1936, 29/103 and CP 29/120 

ill 1939. Behind thes<‘ are eight or ten varieties 
ca|mbie of being released and breeding work is still 
eontimiing. The variety situation, thus, appears well 
in hand. What is not so satisfactory is the (?oiitroI 
exercised by the farmer by such measures as selection 
of healthy planting cane against mosaic. A warning, 
too, is conveyed against, the practice, stimulated by 
the feeling of uneasiness, of introducing caucs other- 
wist) than througl) tlie iiuarantme stat-jons. 

Windrowing and Storing of Sugar Cane in Louisiana 
following Injury by Freezing Temperatures. 

J. I. Lauritze'n, C. a. Fort and R. T. 
Balch. U.S. Dept. Agric., Tech. Bull. 736 
(1940). 

The Louisiana cane faimcr is on the horns of a 
dilemma. If he windrows early to avohl frost, he 
runs the risk of loss of sucrose through inversion ; 
if ho delays, the cane may be injured by frost. Of 
seven commercial canes, (V) 281 is most resistant to 
inversion and is follow^ed by Co 290 and 29/116. 
Considerable inversion takes place in the romaintler, 
CP 807, CP 28/11, CP 28/19 and CP 29/320. There 
is need for a criterion as to when, and when not to 
windrow cane injured by frost and the present papiu- 
deals with this question with rt^spect to Co 281 and 
Co 290. The criteria chosen are freedom from ex- 
cessive inversion, absence of abnormal changes in 
acidity and pH value and little gum formation. 

Frost progressively attacks the spindle and loaf 
tijjs, the terminal eyes and stalk and finally the lower 
eyes. With regard to fermentative changes resulting 
in the loss of sugar, cane showing different degrees 
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of injury from frost behaved similarly under different 
temperat ures and humidity in the windrow. The more 
important question, however, is gum formation for 
guin interferes, and may prevent clarification and 
the rcHU)very of sugar. Gum formation appears to be 
related to acidity and is due to the invasion of the 
gum-forming organism, Leuconostoc niesenteroidea, 
which attacks only dead tissue. The first develop- 
ment of acidity arid gum formation takes place in 
th(^ upper part where they roach tlieir greatest inten- 
sity, arid jirogrussively deiToaso below. The bohavioiu* 
of cane in whicdi all the eyes are kilksl doirends on a 
degree of injury for which no jrhysical immsui’emeiit 
has yet boon detoiininod. Such cano may be kept for 
weeks without souring or gum formation or these 
changes may ra])i<Uy suporvono. The weather con- 
ditions subsequent to windrowing do not appear to 
bo the effective cause. Once the critical point has 
been passed it is immaterial whether tlio cane is 
windrowod or left standing. A possible means of 
determining promptly whether the critical point has 
boon reached is storage at a high temperature (say, 
80‘^F.). I'he practical conclusion is that it is host to 
windrow cane before ipjury by frost has occurred 
but, where this is impossible and sound eyes are 
found, wiiulrowing may bo adopted. Both Co 281 
and CV) 290 will winilrow from throe to six weeks 
without serious increase in acidity, decrease in pH 
value or gum formation so long as any eyes remain 
sound. 

A Survey of the Insect Pests of Cultivated Plants in 
Guam. O. H. SwBZBY. Hawaiian FlanUnt' 
Record, 44 (1940), p. 151. 

U’h(i fear of the introduction of posts and diseases 
Ihrougli llio conbxct oslablishcd betwoon Hawaii and 
Guam by Jiioans of the aeroplane was responsible for 
this survey. A detailed list of the various potential 
|X3«t.s found is given for the major crops. Sugar 
cane is only grown to a small extent in Guam and 
tlio ])ests disc’overcxl are those generally distributed 
throughout the Pacific Islands. Th^y include 
RfialKlocncmw ohscura, the loaf-hopper PerkinaeUia 
thompaoni, sovwal mealy bugs, the alourodid Nco' 
tmtakelUa bergii and the derbid leaf -hopper Prouliatm 
moeata. Aphia sacchari was not found. 

Morphology of the Vegetative Organs of the Sugar 
Cane. K. Artschwaobk. J. Agric. Reaearch, 
60 (1940), p. 603. - 

The author of this paper is the successor to 
Barbbr, whoso last i)apor appeared in 1919, and 
Jeswikt who (jornploted his Beachrijvifvg der Sooertm 
van het Suikcrrict, in 1925. The present paper brings 
up-to-date the information available on the mor- 
phology of the vegetative organs of the sugar cane, 
dealing in detail witli the successive organs in some 
46 pages. Perhaps the most interesting part of the 
}>Bper is that in which the stability of the various 
almracters is discussed. This has an important bear- 


ing on varietal determination for, the more stable a 
variety is, the more valuable it becomes for this 
purpose. The range of variation in the charac- 
ters of the various organs is discussed in this 'section 
on the basis that they are the expression of inherited 
tendencies modified by environment. The characters 
that VAiy little are those usually associated with 
organs of ancient origin. 

Results of Experiments with Chlorotic Streak. A. V. 

Abbott. Sugar Bull., 19 (1941), p. 60. 

Previous work having sliown that chlorotic streak 
was capable of giving rise to largo losses, further 
investigations wore made in 1940 and the results are 
hero given. These show for CP 28/19 and CP 29/320 
respectively, germination losses of 4*3 and 31»0 per 
cent., reduction of yield cano 1 and 16 per cent, and 
reduction in yield of sugar 9*0 and 26-3 per cent. 
The relatively less loss in yield over germination is 
due to the fact that many diseased stools eventually 
sucker. It is those that lead to the observed reduc- 
tion of 1*1 points in the sucrose content of the crop 
from disease-free cane. Secondary spread apjjears to 
be largely a question of locality. Varietal resistance 
tests, limited to plant canes, gave no verji reliable 
information. In these a single stool of Co 200 was 
found infoc^tod, the first record from Louisiana. 
Roguoing appears to be more readily effected than in 
the case of mosaic if carried out in fields with less 
than 6 per cent, initial infection. In the present 
state of knowledge of varietal resistance, rogueing and 
seed selection, with hot water treatment of the seed, 
seem to be the most promising control methods. 

A Survey of the Yields of Sugar Cane in Jamaica, 
1937 38. H. H. Crouchek. Dept. Sci. and 
Agric., J anmica. Bull. 24 (1940). The Same, 
1938-39. R. F. Innes. Dept. Sci. and 
Agric,, Jatnaica, Bull. 23 (1940). 

Those surveys are ro8i)octively the fifth and sixth 
to be made and give details of variety, area and 
yield in the different ecological areas into which the 
island is divided.^ The yields and production for 
the whole island in the first of these years consti- 
tute a record due, primarily, to increased acreage. 
BH 10/12 retains its outstanding supremacy and 
judging by the area planted to it (43*67 per cent, of 
the plant cane area in 1938-39), is increasing in 
popularity, attributed to the greater care exercised 
in the control over mosaic. POJ 2878 comes second 
at 20 per cent, of the total area and is succeeded by 
mixed canes which still stand at the high figure of 
17*43 per cent. Of the remaining canes, POJ 2727 
alone is growing in popularity with 9*96 per cent, of 
the total area. Both the area and average yield show 
a falling off in the last year. Tho marked improve- 
ment in yield on high yielding estates in the earlier 
year was not maintained. While all the estates are 
included in tho returns, only 16 pec cent, of farmers' 
cane, which forms 26 per cent, of the whole, is included. 


1 1.SJ., mi, p. 269. 
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Chemical Reports and Laboratory Methods. 


Operationf of the Experimental Bagta Factory* 
Imperial College of Tropical Agriculture* 
Trinidad* Crop 1941, J. G. Davies. Con- 
tributed to this Journal. 

Grinding started at 6-0 a.m. on Tuesday, March 
4th, 1941, and finislied at 3-0 p.m. on Thursday, 
April 3rd, 1941, liquidation, curing and bagging 
being completed by the following Saturday evening. 
A total of 663 tons of cane, B 3013, B 3127, 
BN 10/12, were ground. As regards cane quality, the 
Brix of the first expressed juice was slightly higher 
than last yoar,i mixed juice purity appreciably lower 
and reducing sugar ratio appreciably higher. Fibre 
j>er cent, cane was lower than last year. 


1041. 1040. 

Absolute juice oxpd. per cent, cane 77*44 . . 76*23 

Pol. ill juice per cont.pol. in cane . . 89*96 . . 89*50 

Absolute juice lost per cent, fibre . . 62*08 . . 61*86 

Pol. per cent, cone 13*31 . . 13*54 

Pol. ])or cent, bagasse 4-29 . . 4*39 

Fibre per cent, cane 13*92 . . 14*51 

Macnraticiti j)or cent, fibre 126*90 .. 132*t)6 

Tons fibre per hour 0*434 . . 0*449 


Pol. cent, cane Was 0*23 lower than last year, 
and fibre per cent, cane, 0*59 lower. Although the 
tons fibre ground j>er hour wore loss, tons cane i)er 
hour was 3*115 as against 3*009. A slightly lower 
amount of added water per unit of fibre resulted in 
live exiiected slight increase in absolute juice lost jjer 
ccnl . fibre. 

The top rollers of the crusher and the three mills 
are spring-loadetl, and therefore the actual pressvu*e 
exerted is difficult to estimate. The values given by 
1 be makers at their recommended settings vary from 
19*4 to 30*0 tons total load. With the mill engine 
oj>erating at 90 r.p.in., the peripheral speeds vary 
Iroin 17*2 to 20*7 f.p.m. Comparative boiling house 
tigures for this crop and 1940 when the control was 
on the basis of absolute juice instead of normal 
juice arc : — 



1041. 

1040. 

Ahs. juico : Brix 

18*53 . 

18*60 

: Purity 

83*43 . 

85*48 


82*42 . 

87*12 

Final molasses : Purity 

44*66 . 

42*40 

Tons cane ground 

663 , 

637 

Tons sugar made 

62*449 . 

65*160 

Tons cano / ton sugar 

10*61 . 

9*78 


Absolute juice purity was appreciably lower than 
in either of the two previous years. The boiling house 
recovery was also lower, chiefly due to research which 
resulted in the necessity for pumping B-molasses 
outside to avoid prolonged boiling off periods. This 
was reflected in the increase in the final molasses 
purity. The figure recorded is the weighted mean of 
all molasses pumped out, and it is therefore not 


indicative of the final molasses actually obtained 
from the Java massocuites. Undetermined losses were 
higher this year than in the last two years. 

Undeiormined losses per 1041. 1040. 1030. 

cent. pol. in cane, .... 10*81 . . 7*87 . . 9*44 

It has been pointed out in previous reports that 
these high values are due to the inteimittont oj^era- 
tion of the factory, i.e., daytime operation only, and 
to the losses brought about by in.structional and 
research roquirements. 

The sugar output was in the form of yellow crys- 
tals and B-sugar, tlio tonnages being as follows : 
yellow crystals 33*79 ; B-sugar 28*66. 

Manufacture of Acetic Acid and Acetone from 
Molasses. H. D. Sen.* Pmr. dth Gonv. IS'iigar 
Tech, Assoc, India^ 1, }>]^. 327-346. 

Acetic acid at the jMosent tinu' is )irt)duc!ed largely 
by the tlry distillation of wood, but it can also bo 
made by a suitable fermentation process from 
molasses, firstly converting the sugars to alcohol using 
yeast, and secondly transforming the alcohol to 
acetic acid, using a suitable Imctorial organism. 
Kxpcrinients on the toclinical manufacture of acetic 
acid by fcnrientation and of acetone (by the dry 
distillation of calcium at^etate), using a small-scale 
plant have bwm coinlucted by the author, and the 
following is a summary of his conclusions : — 

Bacterium aceti is the most, suitable tyjie of 
organism for the transformation of the alcohol con- 
tained in tt fermented wash of 20“Bnx into the acetic 
acid, the conversion efficiency being 88*8 per cent., 
and the time of acetification five days. Other stages 
in the manufacture are ; distillation of the fermented 
wash, steam distillation of the residue, neutralization 
with soda or molasses ash, evajioration to dryness, 
liberation of the acetic niud with eoncentrati'il sul- 
phuric aciil, and finally distillation. 

Working in this way, the yield of pure watei'-wliite 
B.P. acid is 3,31 lbs. per ton of molasse.s, out of flio 
560 lbs. which may be expected, thni is a ])ractical 
efficiency of 60 tier cent. Its cost is estimated at 
3*16 annas per lb. of pure oe-eiic acid in a plant pro- 
ducing 1000 lbs. ]ier day, the capital erisf of which 
plant would bo Rs. 35,200. 

In regard to the acetone, which is obtained by the 
dry distillation of calcium acetate, 1 ton of molasses 
would give 436 lbs. of the calcium acetate, whicli in 
its turn would theoretically give 160 lbs. of acetone, 
the actual yield, however, being only one -third, or 
about 53 lbs. It is estimated that its cost would be 
about 7 annas per lb. 

It is considered that some economy may be cfftK-ted 
by working up the sodium and potassium stili)liaies 
into the corresponding hydroxides by the addition of 


0 Biochemist, Imperial Institute of Sugar Technology, Cawnpoie. 
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milk-of-lime for re-iisc in the process, thus eliminAting 
the cost of the soda ash and reducing expenses 
apprwiably. In all the calculations a return of 
4 annas per maund of moIasRes to the sugar factories 
is assumed. 

“It is established that glacial acetic acid, acetone 
and various salts of acetic acid may be manufactured 
economically by the fermentation process which can 
successfully compete with the wood distillation or 
synthetic process, the plant working smoothly once 
it is sot up.” Considerable quantities of acetic acid 
and its salts will be required as the dehydrating salts 
in the production of absolute alcohol and particu- 
larly for the manufacture of acetone, which can be 
obtained only through calcium acetate. (A photo- 
graph of an acotifier jilant working at the Cawnpore 
Institute is given). 

Aconitic Acid from Sugar Cane Products. M. A. 

MoCalit* and AKTiruR H. Seibeet.i Ind, d? 

Eng. Chew., 1941, 33, ])]». 637-640. 
Following tho information given in their j^relimi- 
nary report,® tho authors now present more complete 
data on tho oocurrorKie of aconitic a(;id from sugar- 
cane products. It is pdinted out that Be'iik® found 
aconitic acid in molasses over 60 years ago, while 
Yodeb* and Zeuban® isolated it from Louisiana cane 
jui(io, the foi’mer des(;ribing it as the predominating 
organic acid present. Taylor" identified it in diseased 
and in healthy cane : and Prin.sen Gkebligs^ de- 
tected it in a dojjosit froTU Cuban molasses. Then 
more recently Tanabe" showed that aconitic acid 
ac(;ounted for 90 per cent, of the total acid extracted 
with other from POJ 2725 juice. 

Identification , — To detect aconitic acid in wHliment 
and scales, the authors }>roceduro is to add four 
drops of glacial acetic acid t o npjiroxiinately 3 mgrms. 
of the washed, flry material, and heat gt^ntly over n 
hght flames until one-half or more of the acetic acid 
has volatilized in order to free tho aconitic acid ; to 
t hen add 1 to 2 ml. i»f acet ic anhydride and to again 
boil carefully with constant sliaking for about 2 min. 
If aconitic acid is jirosent, the mixture first turns 
pink, then magenta, and finally claret. A drop of 
jiyridine added after the aootic anhydride mak^ 
heating at this stage unnecessary, and 8|)eeds up the 
colour changes. 

Deterndnation , — 20 grms. of the sediment, which 
has been previously dried, arc extracted with HCl, 
and the acid solution then extracted with ether for 
24 hours, the residue loft after evaporating off the 
ether being washed with benzene, dried at 70°(h 
under vacuum for 1 2 hours, arid weighed. * A weighed 
portion of this dry acid was titrated with standard 
alkali, and the total weight of pure acid thus calcu- 
lated, using the neutralization equivalent of 68*66. 


In some types of scale, the ether extract may be 
highly contaminated with soluble inorganic salts, and 
it may then be necessary further to purify it by 
reprecipitating the calcium salt, which is again ex- 
tracted with acid, and the acid solution extracted 
with ether. Based on the dry samples, here are some 
of the results obtained for the aconitic acid per cent, 
in sediment and scales : — 

1989 1988 

Samples. Samples. 


Louisiana syrup sediment .... 66-21 . . 67*44 

Refinery pan scale 26-66 . . 24-48 

Evaporator scale — . . 8-15 


Occurrence . — Applying a similar method of working 
to that detailed above, the aconitic acid content of 
syrups from different cane varieties was determined, 
still using the neutralization equivalent of 58-55. 
Co 290, 0-85 to 1-33 ; Co 29/320, 0*90 to 1*01 ]ier cent. 
This rather wide variation seems to be attributable 
to both the variety of cane and tlie locality in which 
it was grown. Two samples of final molasses were 
examined ; one from juice clarified at 6-2 pH con- 
tained 2*62, while the other from juice clarified at 
6*8 pH contained 1*80 per cent., both based on the 
solids. 

» 

Deterioration of Bnmt Cane. Valeri ano C. (Ulma. 

Philippine Agriculturist, 1941, 29, pp. 

660-669. 

It is believed that buniing does not cause deterio- 
ration to the cane ])rovidod that it is milled within 
24 to 48 hours. Some centrals in the Philippines, 
anyway, penalize burnt cane as much as 4 to 6 jici 
cent., because of tho loss in sugar, and tlie trouble 
re.su Iting in tho clarification treatinont of the juii^e. 
There appears to bo doubt as to whether burnt cane 
should be topped and left standing, or topped and 
cut, and generally on the best treatment to be 
adopted. 

In tho author’s studios two cane fields were used. 
In the first each of five plots was jilanted to the 
following non-floworing varieties : CAC 117, CAC 126, 
CAC 128 and POJ 2878 ; while in the seisond field 
only one cane was planted, a non-flowering variety, 
viz,, PSA 14. Each of the varieties was divided into 
two lots, A in which tho burnt cane was topped, cut 
and allowed to lie in the field, and B in whicli it was 
allowed to stand in the field without any treatment 
until harvested. 

As a whole with the burnt flowering varieties, not 
much appreciable change occurred in the purity of 
the juice and in the yield of sugar per ton of cane 
during tho first four days after burning, whether cut 
or whether left standing in the field. Five days after 
it had been burnt, however, a very marked decrease 
in the purity was noticed in all the four flowering 
varieties under treatment. These results corroborate 


e / U.8.'uepartme»t ot A*rlculture, W«*lmton. 

8 im. p. 217. j 1877 10 , p. 361. 4 1911, p. «SI. 6 J. M. c*m., IMO, U, p. 1084. 

» I.SJ„ 1919, p. 521. 7 I^J., 1934, p. 74 , , ^ 


314 



CHEMICAL REPORTS AND LABORATORY METHODS 


the findings of Loosini who reported losses of about 
26 per cent, in five days, and of Calma,* who found 
a figure of about 32 per cent, after the same period. 

Still dealing with the flowering varieties, once burnt 
there was no apijre^dable differences in the losses of 
sugar whether the cane had been cut, or whether it 
had been allowed to stand in the field. This was 
probably due to the fact, that little or no inversion 
resulting from the metabolic j^rocesses, and especially 
from the development of buds, took place, the cells 
of the cane being ru}>tured and broken down by the 
heat of the fire. 

Coming now to the non-flowering variety, PSA 14, 
during the first four days after it had been burnt, no 
a}>preciable difference in the yield of sugar per ton of 
cane occurred between the several treatments. Five 
days after, howevcsr, the cane left standing in the 
field showed greater loss of sugar than either the 
topped and cut, or the topjied standing cane. 

These results agree with the findings of Hind* and 
Calma* who re])orted that deterioration of burnt cane 
was less raj^id when the cane was cut than when it. 
was left standing with the tojw attached to the stalk. 
From the standjioint of the (Central and the grower, 
it would be an advantage to cut buriit non-flow(5ring 
canc, as there would b(' less sugar loss than if it were 
allowed to stand in the field. (The results obtained 
in this paper were obtained under field conditions 
from about 70 tons of flow'ering and uon-fioworing 
varieties, i.e,, sulliciently large to make the conclu- 
sions drawn from the studies fairly reliable). 

A Cheap Covering for Vacuum Pans. W. W. Sohip- 
I’ERS. Archief Suikerhid. Nederl.-Indie, 1940, 1, p. 283. 
— Last inter-crot) the Trangkil s.f. luul before them 
tlu^ (|uestiou of renewdug the wooden covering of six 
vacuum pons, and the lowest estimates of Chinese 
contractors for so doing was /250 each “all in.’* 
How'ovor, after (jonsideration it was decided to u.se 
bamboo mats in place of wood, the whole being 
covered with varnish to give it the usual brown 
colour. This simple covering was found to be both 
cheap and satisfactory. Total costa for the six pans, 
including labour, /107-4, or about 28 Dutch florins 
for each pan. 

Levulose from Ti Root* T. Tanimoto. Report of 
the CommiUee-in-Charge of the Expt, Station of the 
Hawaiian S,P,A,, 1940-41, pp. 126-129. — Ti (Gordy- 
line terminalia) root is the most promising source of 
levulose yet investigated, being there present in an 
almost pure form. This sugar is believed to hold 
great possibilities as a sweetening agent ; and to 
overcome its hygroscopic properties, it could be sold 
compressed into cubes. Ti is a hardy plant which 
can be cultivated under all conditions, tliough subject 
to nematode infestation in dry locations. It takes 
two to three years to ful ly mature. 


Organic Synthesis of the Sugars (Reduction Products 
for Plastics Manufacture). W.^L. McC’leery. Report 
of the Committee -in -Charge of the Expt. Station of the 
Hawaiian S.P.A., 1940-41, i>p. 128-129. — Reduction 
reactioiiH of the sugars using Parr’s high jiressiue 
hydiogeuatioii apparatus have been studied, and 
derivative's of levulinic acid pi‘e])ared. Plastics have 
boon made from sugars and their derivatives, but 
Jiave j)roVed to be interior iii ipiality, com])ared with 
those produced well known ingredients on the market 
to-day. 

Nitrogen Metabolism. Douglas Cooke. Report of 
the Cmrimittee-ia -Charge of the Expt. Station of the 
Hawaiian S. P.A.. 1 940-4 1 , pp. 114-11 8.^ — Koi)ort ing 
oil the work fiono by the nitrogen metabolism labora- 
tory of the Hawaiian S.P.A., the aiitlior says protein 
was found to b(^ both the chief nitrogen com})oiuid in 
the cane plant and the ])rincii»al form in which N 
was stored. Two days after nitrogen was given to 
N-starved jilants, considerable jirotein had been 
formed in the roots. Five days afteiwards it had 
been built up tremendously in all parts of the plant. 
Apparently protein is being built, ii]) in young loaves 
and breaking down in the old ones. Two tests for 
maturity were* tried out in connexion with the large 
nitrogen experiment. These related to the oliloro- 
phyll content of the leaves and the hcinieellulosos 
(the acid hyilrolysable iraedion). Tliey showed some 
promise and will be re])cated. 

Sugar Transformations in the Plant. Constance E. 
Hartt. Report of the Committee -in-Charge of the Expt. 
Station of the Hawaiian S.P.A., 1940-41. p]). 118-123. 
— Experiments designed to learn something about 
the meehanism of the syntliesis of sucrose in the cane 
plant have been continued using detached Iilades and 
roots, which organs make sucrosi^ when supplied with 
simple sugar in the dark.® Experiments with detached 
blailes have included the following subjects : albino 
blades ; time of day ; and effects of poisons, vitamins, 
co-onzymos, and other organii? and iiKirgaiiic addi- 
tions. Tests have also been conducted with cut and 
grouiifl blades, expresse<l juice, and submiirged intact 
blades. Studies with detached roots include the effect 
of aeration both during synthesis aiul during growth. 

Production of Citric Acid from Cane Sugar. Jos]6 P. 
Zaldivau.’ Philippine AgricuUuriatf 1941, 29, pp. 
738-752, — In this article results are reported on the 
influence of different concentrations (from 0-1 to 
200 mgrms. per litre) of ferric chloride and of zinc 
sulphate on the production of citric acid by the fer- 
mentation of 18 per cent, sugar solutions by means 
of Aapergillua niger. Results were negative, it being 
found that neither of these two salts had any effect 
in increasing or decreasing the citric acid producing 
capacity of the individual strains. 


I Sugar New, 4 , pp. 289-2898. 2 PhUtppim AgrUnOturiMt, 24, pp. 283-296. 8 Sugar New$, 2, pp. 576-585. 4 Loc. cit. 

8 I.S.J., 1940, p. 264, 6 1.SJ,, 1941, p. 80. 7 Department of Agricultural Oheraistry, Univoriiity of the Phillppiues. 
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Abstracts of the International Society of 
Sugar Cane Technologists. 

Under the scheme initiated by the International Society, a collection of abstracts of papers on agricultural 
and technical subjects is prepared monthly. A selection from these **Sngar Abstracts*’ has been made by 
ns from the material last issued, and is printed below. 


Cane Aorioulture. 

POJ S878 in British Guiana. L. S. Bxrkett. Tropical 
Agrh'idturCf 1940, 17, No. 12, pp. 233<235. 

POJ 2878 has proved itself an oxeollent field cano 
in British Cuiaiia. Yields of sugar ])or aero aro some- 
what higher ilian those obtained from Diamond 10, 
and it is jnore tolerant to extremes of flooilirig and 
drought. Among its outstanding a<lvantages are its 
rapid germination and ability (by its rajiid growth) 
to cover grounrl quickly and liheroby rtHluce the cost 
of weojliiig. 

Difficulty in tdarifying the juices of POJ 2878 has 
boon blamed on a deficiency of phosphoric acid com- 
})ouudH in the juice, and nn the proseneo of immature 
shoots or tillers. The coiJditions under whi(?h elarifi- 
cnt<ion troubk^s were first widely experienced in 
British (luiana, are in diri^ct contrast to this view, 
for during tlie 1940 drought the P2O5 eontont of the 
juice was liiglior tlian usual and the cane was singu- 
larly free from secondary shf>ol.s and tops. In fact, 
the cane ground was more mature (being of a higher 
sucrose content and lower in r(*ducing sugars) than 
has ov(T been obtained since the introduction of 
chcanical control in British Guiana. 

One of the outstanding features of cano cultivation 
in British Guiana is the fact that climatic conditions 
and cultural practice militate against riixming, and 
the cane is seMom fully mature when reaped. The 
su.'ros(» contiait is ri4atively low and the reducing 
sugars rat io high. It- tipp ws that in British Guiana, 
clarifkuition tivaibles are to bo expected with POJ 2878 
when this variety attains maturity (as medsured by 
the reducing sugars/pol. ratio), and that these troubles 
have be(‘n avfiided in fh(i past- by reaping slightly 
immature cane. It should be remarked that in Java 
when' fJiis variety causes no outstanding clarification 
dilliculties, close planting and irrigation are usual, 
j)ractices which tend to prolong growth and hone© 
reduce ri|iening. The comments by Davis as to the 
noi^essit-y of a plentiful water supply and adequate 
fertilizer aflditiens to this variety for avoiding clari- 
fication tronbli^s furth(»r support this view. JtCxporience 
in British Guiana thus seems to dispose of tho theory 
that deficiency of PgOj and the presence of immattiro 
shoots or tillers are necessarily the cause of clarifi- 
cation difficulties with POJ 2878 ; at least the diffi- 
culties are not grciater than with other varieties 
affect tod by those conditions. Tho real cause of the 
difficulty remains unknowi*. 


Urea, Molasses and Cane Trash in Stock Feeding. 

L. E. Harris. Hawaii Farm and Home, 
1941, 4, No. 4, p. 13. 

At tho Hawaii Agricultural Experiment Station 
one lot of lambs was fed on a basal ration which 
did not contain enough protein to sustain growth. 
Another lot received tho same ration, to which was 
added an amount of urea calculated to siqiply known 
amounts of prot/oin. Both lots received tho samo 
weight of food. The results sliowixl tliat tho lambs 
receiving urea wore able to grow. In discussing these 
results tho author notes that feedstuffs high in 
protein command higli prices in Hawaii. On tho 
other hand , the nitrogen in urea is cheap. Since Hawaii 
has plenty of molasses to furnish energy and adequate 
sources of cheap roughage such es cano tiash and 
iiajiior grass, the use of urea to supplomont the 
protein in costly concentrates should result in a 
marked ot'onomy. If the islands should bo blockaded 
during the war, urea would bo a valuable re'oourse. 

Beet AoRiouLTirRE. 

Revolution in the German Beet Industry. Th. 

Roemer. Znekerrubenhau, 1941, No. 1. 

Two powerful movements have begun to give the 
Gorman beet industry a radically cUfferont aspect. 
Tho first arises from a belated realization that tho 
boot is the most productive of all farm crops in ftxjd 
value. It is now l>eing cultivated on a large scale 
for stock food as well as for the manufacture of 
sugar. It is now jdanted in districts rornoto from 
sugar factories, whore they are either siloeil or con- 
vertofl into dry fecnl in drying plants erect/od for the 
purpose. Tho other movement is towards mechaniza- 
tion of cultural operations in the boot fields. This 
has proceeded to a point whore one person on the 
best managed farms can do the amount of work 
formoily accomplished by two. This movement has 
still some distance to go among the smaller farmers, 
but is proceeding at an accelerating rate. 

Depth of Ploughing and Beet Yields. L. Deooux and 
J. Vandbrwabren. Public. Inal. Beige 
Amel. Betlerave, 8 , No. 4. 

An experiment was made with three modes of 
ploughing : ordinary ploughing (8 in. deep), deep 
ploughing (10 in.), and ordinary ploughing (8 in.) 
plus subsoiling to 10 in. Each of these objects re- 
ceived three different applications of nitrogen : 
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0, 66, and 132 lbs. per acre. A further variation was 
introduced with fall ploughing and spring ploughing. 
Deep ploughing and ordinary ploughing plus sub- 
soiJing gave about 4-6 per cent, more sugar yield 
than ordinary ploughing, indej^endontly of the 
amount of nitrogen employed. Increasing the appli- 
cation of nitrogen to 132 lbs. gave the greatest yield 
of beet plus tops, b\it the beets contained less sugar 
per acre. 

Beet Nematodes in Belgium. L. Dkcoux and M. 
Simon. Public. Jn4tt. Beige Amel. Betterave, 
8 , No. 4. 

Out of 1723 samples of dirt taken from cars and 
wagons used for transporting sugar beets to the 
factories, 62*5 per cent, contained no cysts and were 
therefore free from nematocles ; 35*7 pc^r cent, had 
such a small number of cysts that nematodes could 
bo regarded as not a serious factor in those soils, 
only 1*8 per cent, could be regarded ns badly infeHto<l. 
One rc'sult of this investigation whs a conrinnation 
of a previous supposition that there is no relation of 
cause and effect between presence of nematodes in 
the soil on the one hand and losses inflicteil by the 
yellows disciase ot sugar heeds on the <»Mier. 

BI3ET TEOHNOI.OOy. 

Prevention of Fires in Dried Beet Pulp Stores.^ A. 

Ahbens. DeuL Zu kerind., 1940, 65, No. 37, 
jip. 003-604. 

Fires in (lri(d beet pulp store-houses in Ch'rmany 
have lieeii so fieipicmt as to refiuire the promulga- 
tion c»f official r<‘gulations for tlieir prevention, the 
main points from wdiioli are as follows : 

The whole of the ]iulp .should bo dried so that it 
will have a inoisturo (uaitent of 8 jier cent, at most, 
and a prcwluet which (io<\s not meet this reqiiireimmt 
must nol be si'iit to storage. J^^rory }nilp-dryiiig 
installation must have a sufliciently roomy cooling 
drum, and the hot product should he moved in ojKsn 
conveyors, preferably bolt conveyors. The pulp should 
have the drying })lant at a temperature of at. least. 
20 or 25*^0. (68 to ITF.). 

As far as ]) 08 sible the dried and cooled pulp should 
bo stored in bags, to assure good vtmtilation. It is 
indispensably nf>co.s»ary that the floor and walls of the 
warehou e (preferably of cement) bo absolutely dry 
and proU*ctod from soil moisture by an insulating layer 
of tarred paper or asphalt. The roof must bo water- 
tight and windows must be kept closed in wet w<mthe •. 
The object of these precautions is to exclude moisLiiie 
from any source. 

I^Where it is necessary to store tlried beet pulp n loose 
fi»rrn it ^ou'd nbt be piled very deep but spread over 
the lai^^st available floor spoo > ; in tli it ca e (and 
oven when storage is in bags) thermometer.^ should be 
embedded in the mass so as to give prompt indication 
of a temperature rise. Smoking must bo strictly pro- 


hibited. Eacih eleetri'5 light in the warehouse (indirect 
lighting preferred) must be well protected and have a 
.separate switch. 

The jirecautions to prevent access of moisture mu^t 
extend to the freight cars in which the product is 
.‘-’hipped. In case a rising temtierature n the stored 
pulp g*\'i!S warning of an imminent fire, the fa tory 
manager should turn the situation over to the local 
fire wardens rathor than allow unskilled workers to 
hanflle it. The chief danger hero is that a sudden 
Rcc(*ss of air lo the heated spo‘ will provoke a burs-t 
of flame. 

Action of Pozznlane Earths and Bentonite on Sugar 

Juices. M. Garino and E. Afferni. Ind. 

Sacc. ItaL, 33, pp. 233-239. 

Pozziilanes and bentonite are zeolite minerals that 
have base- exchanging properties. In their experi- 
ments the authors treated beet juices of 11 to 12° 
Hrix with those minerals, the total alkalinity being 
0*023 to 0*025 per cent., figureil as KjO, and a total 
lime content of 0*040 to 0*050 per cent. CaO. The 
most favourable temperature was 50°C. and the full 
effi^ct was obtained with no more than 1 per cent, of 
either mineral. Pozznlane is effeetive even in rather 
coarse grain ; bentonite must be finely gi’ound. The 
following percentual results were noted : — 

Pozznlane. Bentonite. 

Alkalinity dei'mise . . 64*86 . . 32*25 

(!iiO flecroas(' .36 00 . . 86-65 

Purity increase 2-80 . . 0-35 

These improvements were for the most part 
maintaiiu^d in the subsequent operations. 

“ CoUactivit.*’ O. Keppeler and G, Radbruoh. 

Pentr. Zwkeriud., 48 , No. 46, pp. 799-801 ; 

No. 46, p]). 813-815 ; No. 47, pp. 829-831 ; 

No. 48, pp. 841-843; No. 49, pp. 869-872. 

This ]>a]X"r deals extensively with the prejiaration 
and properties of a deeolorizing material “Oollactivit” 
made from peat and other materials by treatment 
with strong suli>hiirie aeid. The peat dried to a 
moi.sture content of 15 per cent, is treated with 100 
to 150 per cent, of its weight of concentrated sul- 
phuric acid ; <lum|>od into water and the black mass 
washed until free from acid. The yield of “Collacti- 
vit” (dry) is around 72 per cent. 

Wlien no more than 100 to 150 per cent, of sul- 
phuric acid is used the product will contain traces of 
free humic acids, which will give up colour to alkaline 
sugar solutions, but they may bo destroyed if the 
prot>ortion of sulphuric acid is raised to about 300 
per cent. But the “Collactivit” thus produced con- 
tains a largo proportion of exchangeable hydrogen, 
which would tend to lower the pH of the sugar juice 
and cause some inversion of sucrose. 

It is found that by treating the finished “Collacti- 
vit” with milk-of-lime the humic acids are trans- 
formed into insoluble calcium humates that do not 


1 See also /.iSr./., 1041, p. 167, 
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add colour, while tho decolorizing action of the 
“Collaotivit** ia not im)>aired. This treatment with 
lime dimiiiislies the amount of exchangeable hydrogen 
in the material, and thus diminishes its direct ash- 
removing capabilities. However, it still retains its 


property of adsorbing cations hy base exchange, 
which in this case means an exchange of calcium for 
potassium. This base -exchanging property is retained 
even when the peat “Collactivif* is dried to 18 per 
cent, moisture. 


New Books and Bulletins. 


Le Sol (Sol et Agriculture a Tile Maurice). J. de 

Bouchebville Baissao. Tho stundard 

Printing Press, Port Louis. 1940. 

The volume is written with the aim of popularizing 
tho subjt^H*t of tho soil among the planters of Mauritius 
anci is publishcKl undt»r tho aus])ices of the Sugar 
Industry Reserve Fund Committee. Tlie work is 
dividcKl into two ])arts. Tlu? first is of a general nature 
and desciibes the various tyjK^s of rocks, with an 
especMal note on the geolAgy of Mauritius, the dis- 
integration of these nndcr moelianicial and chemical 
influences and the jiliysioal constitution of the resul- 
ting soil. An account of the organic matter of the 
soil leads to a consideration of the colloidal properties, 
“climate,” fauna and flora and the nitrogen in tho 
soil. There follow four chapters on soil formation 
under different climatic conditions and the part 
concludes with a clas.sifi<‘.ation of soils. Tho second 
}>art is concerned with the soil in relation to agri- 
culture and commences witli an aeeount of the 
plant’s requirement as determined by analy.sis of the 
tis.suos, together with the influence of external con- 
ditions, air, temperature and light on the plant. 
Methods of agricultural investigation, including 
analysis and cultures, both ])ot and field, are then 
noUxl and followed by a brief aeeount of agriculture 
in its relation to maintained fertility. The book 
concludes with a chapter devotinl to the sugar cane 
and tho cultural practices eonneided therewith. 

Qualitative Chemical Analysis. Authxtb 1. Vooel, 

D.Se., F.T.C.i Second Edition, (Longmans, 
. Green & Co., London). 1941. Price; lOs. Od. 

This book, the first edition of whicli was published 
in 1937, has had a good reception in this country. 
This is doubtless due to the excellent arrangement 
of the subject matter, and to the fact that it provides 
the student at a moderate cost with a sufficiently 
comprehensive text to be used throughout his study 
of the subject. Further, it is tho opinion of its writer 
that the theoretical basis of qualitative analysis often 
neglected or but sparsely dealt with in other books 
merits equally detailed treatment with tho purely 


jiractical side. He accordingly o]x?ns with a long 
chapter in which most of tho theoretical i^rineiples 
finding a]>plicaiion in the stdenee are discussed. 

Chapter IT jleals witli analytical operatifUiS, on dry 
and wet reactions, and also ine hides a section on 
micro -analysis, and on the technique of miero- 
tiualiiaiive analysis, while also illustrating the 
apparatus mf>st generally used, (’luqiters III and IV' 
form tho body of the book aiul are naturally devoted 
to the reactions of the metal ions (esations) and acid 
radicals (anions), and the tests commonly used for 
their identification, (’hajiter V outlines schemes for 
the systematic qualitative analysis of inoiganio 
substances, and the cDiioluding Chapter VTI con- 
cerns tlie reactions of some of the so called “rarer 
elements.’’ It is seen, therefore, that the ground is 
very fully covered. Indeed, Dr. Voxel’s book can 
be confidently recormnendod, not only to students, 
for whom it is priiriarily intended, but also to the 
liractising analytical chemist, who will find it a 
rtcvHl of moilern (jualitativo tests and confirmatory 
retH^tions clearly and systematically arranged. 

Feeding for Profit with Hawaiian Cane Molasses. 

(The Pacific Molasses CU)., Ltd., of San 

Francisco, (’al., Cf.S.A.). 1941. 

Large quantities of molasses from the mills in 
Hawaii are .shijqied by tankers to ports on the wes- 
t-ern seaboard ot the IT.S.A. and Canada for distri- 
bution by tank car and liighway tank truck to 
farms, ranches and feedlots inland the year round. 
This pamphlet contains jiertinent information of the 
methods used in feeding molasses to beef and dairy 
cattle, sheep and goats, hogs, horses and mules and 
poultry. It also gives directions for the preparation 
of cane molasses silage, and contains much useful 
general information on feeding practice and on the 
results obtainable with molasses feeding. An increas- 
ing practice is tho spraying of cane molasses on 
fields of grain stubble and other less palatable forage, 
when it is found that animals then relish even the 
rough coarse grasses. This is likely to become a well 
established procedure in cattle feeding. 


l Head of Choinlstry Department, Woolwich Polytechnic, London. 
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Brevities. 


On Mkasuuemknt. — “ When you can measure what 
you are speaking about., and oxprtvss it in numbtBrs, you 
know something about it ; and wiien you cannot inoasuro 
it, when you cannot express it in nurnbors, your knowledge 
is of a meagre and unsatisfactory kind. It may be the 
beginning of knowknige, but you have stiarcoly in your 
thought advatu'od to the stage of a science.” — Lord Kelvin. 


Pebuvian Sugau KxroBTs.'— Exports of sugar from 
Peni for the first six months of 1941, according to A. N. 
Crosby of Lima, amounted to 180,730 raetrif* tons t.elquel. 
which cuaupares with the cornBsponding amount in 1940 
of 163,581 tons and in 1939 of 98,049 tons. Most of the 
sugar went to C'hile (60,982 tons as compared with 64,(610 
tons in 1940), U.S.A. (74,070 as against 22,235 tons), 
Bolivia (16.766 against 5,441 tons), an<l Finland (13,392 
tons agaiiLst nil). 


West Indian Suoak Export.s, 1940-41. — The latest 
estimates of the exports of sugar from the Jlntisli West 
Indies for the 12 months ending 31st August, 1941, give 
a total of 533,639 tons. Of tliis 64,552 tons comes from 
Barbados, 136,950 tons from Jamaica, 106,469 tons from 
Triniriad, 60,222 tons from tluB Leeward and Windward 
Islands, l(i6,080 tons from British (iniunn, and 366 ton.s 
from British Honduras. An additioiai.1 25,900 tons is 
expected to come from Barbados in the form of Fancy 
Molasses. 


Hitleb’s New Order. — ” What is this ‘new order* 
which the Nazis seek to fasten first on Europe and if 
poHsibliB — for their ambitions are boundless — upon all the 
Continents of the globe ? It is tlie rule of the Hvrrcnvoll\ 
the masier-raee, who are to put an end to democracy, to 
})HrHaments, to the fundamental fretxloms and d(*ceneios 
of ordinary men and women, to (he historie rights of 
nations, and give them in exchange the iron nilo of 
Prussia, the universal goosestej), and a strict, cfii<*ient 
discipline enforced upon the working classes by the politi- 
<*al jiolice, with the (lerman concentration camps and 
firing jiarties, now so busy in a dozen lands, always handy 
in tiio biu'kground. There is the now' order .” — Prom u 
hroadcaat by Mr. Wmaton Churchill. 


Queensland Production Ftourks. — T he sugar pro- 
duction figures for the 1940 season in Queensland are 
given oflicially as 758,841 tons 94 n.t. sugar. The Britisli 
(lovernmont as in 1939 puiehased the whole of the avail- 
able export surplus, and the prices rec’eivod for those two 
years w'ere appreciably higher than those which had pre- 
vailed in the several preening years. For the 1941 croji 
however the ability to dispose of any of the sugar overseas 
has beiiome dependent on a difficult sugar situation, and 
sugar storage accommodation will have to be greatly 
augmented. Produidion this year is provisionally based 
on the same aggregate mill peaks as in the past two years, 
which should allow for a crop of 737,000 tons of sugar ; 
but while the peak quantities are left as before, the price 
to be paid is lower. At the same time the industry is 
warned that it should advisedly restrict its future crops 
by an agreed percentage, as, later on, crop control may be 
enforced, under which in 1942 less than the full peak 
would be acquired by the Government if there was not 
the market for it. 


U.S.A. Per Capita Consumption. — Of three common 
articles of food consumed in the United States, official 
statistics show that sugar has a per capita consumption 
Of 106 Ihs. annually, coffee one of 16 lbs. and tea only 
0-77 lb. 


Recent “World” Prices for Sugar. — According to 
Lamborn, the average world price for raw sugar, converted 
to a New York basis, during July was 1*629 cents per lb., 
w'hich compares with 1*304 cents for Juno and 1*171 cents 
for July, 1940. For the first seven months of 1941 the 
price has averaged 1-241 cents, as against 1*586 cents for 
the corresponding period of 1940. 


INDU.STR1AL ALCOHOL PRODUCTION IN U.S.A. — Accord- 
ing to the U.S. Department of Commerce, the produ<‘tion 
of industrial alcoliol in the United States during 1940 
amounted to 243,727,756 proof galls., the number of plants 
in operation being 37. This quantity represents an increase 
of 42,710,210 galls, over the 1939 output. Of the materials 
used, molasses comes easily first with 194,601,368 galls., 
wdiile. corn is next with 136,815,670 lbs. As eomjiared with 
1939, tht‘re is an in<*reaHed use of molasses and a decrease 
in the resort to corn. 


Iran. — ^The r<vc‘ent landing of British troops in Iran at 
Bardar Shapur at the head r ^ the Persian Gulf draws 
from Mr. Noel Deerr the reminder that “in Gondev (sc. 
Bardar) Shapur was t)ie seat of the justly famous High 
School of Natural Science ((*ondiu*tc‘d by the community 
of Nestonan ('liristians about 660 A.D.), whence came the 
most lonrned physicians, and it is certain that tho studies 
pursutnl there (*()ntribiit<‘d to tho progress of industry and 
commerce. The first knowledge of sugar refining came 
from there and found its earliiBSt ap]>lication on the soil 
of Chuzistan.”! 


Dextrose Production in U.S.A. — American cane 
sugar i>roducers hav^e lately been demanding the control 
of dextro.S(>i pri)du(‘tion which in tho form of corn syrup 
has displaciMl an onornious quantity of cane sugar in the 
preparation of preserves. Originally this use of dextrose 
w'as comiiaratively negligible, mainly bet*ause (‘onsumors 
believed that preserves prejaired with corn syrup wore 
inferior in quality to tlios(» made with cane sugar. How'- 
I'ver, with the diS(*overy and boosting of certain vitamins 
in corn syrup, the proiluction and f*onaumption of dextrose 
has increased by leajis and bounds, and its uncontrolled 
production is elaimwi to be competing uneciually with 
that of cane sugar which labours under many restrictive 
measures. 

South African Sugar Production, 1940-41. — The 
final figures for the 1940-41 sugar crop in South Africa 
are 672,880 short tons, which contrasts with 595,556 tons 
in 1939-40 and 622,732 tons in 1938-39. Consumption has 
increased by 13 per < ent. and amounted to 330,161 tons 
(against 292,033 tons). Exports camc' to 234,025 tons, 
compared with 308,763 tons in 1939-40 and 223,811 tons 
in 1938-39. The export price f.a.s. of 96° pol. sugar per 
100 lbs. was 9s. 2*7d., as compared with Ss. l*2d. in 
1939-40 and 6s. 7*36d. in 1938-39. In the past ton years 
consumption in South Africa has increased from 186,000 
tons per annum to over 330,000 tons. The eonsumiition 
of sec!ond grade sugar included in above figures amounted 
to 88,686 tons, having just doubled in quantity in the 
course of four years. 2 


1 Quoted from JSJUum (CulturgescUlcbte dee Orients unter det Kallfen, I, p. 296). Vienna, 1876. 2 Figures from S.A. Sugar JL 
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Bagasse Fornaoe Operation and Design.^ K. 8. 

Arnold. Proc. 9th Conv. Sugar Tech. 
Assoc. India, i)p. 108-126. 

Design. — In these notes the step-grate furnace only 
is considered since this is the tyjie almost exclusively 
employed in India at the prostuit time. Power-driven 
rotary feeders working in conjunction with a return 
tyj)o bagasse caiTier provide the most satisfactory 
bageyiMO feeding arrangomont. Apart from the con- 
venience and considerable saving in labtjur comparetl 
with manual feeding and the entire absemeo of stored 
bagasse in the boiler house, the rotary feeder effec- 
tively prevents undue air leakage, and ensures a 
constant and evtmly distributed flow of bagasse to 
the grate with only a normal supervision. 

So as to favour the drying of the bagasse as it 
proceeds down the grat-e, it is rtHJommended that the 
face of the cheek wall be made to slop<^ forward 
towards the grate, the flames thus being thrown back 
so as to radiate heat- towards the top of the fuel bed. 
A slope of 45° was found to give the most satisfactory 
results. When the vortical ty])o of feeding opening is 
employed, a curtain wall* should be j>rovided above 
the top of the grate so that cold air entering the 
furnace with the bagasse cannot escape along the roof 
and thus exercise a cooling (‘ffect on the brickwork. 

As to the grate area, in India the ratios a(loj)ted 
generally lie between 1 : 50 and 1 : 60, which ace low 
compared with most other couijtries, meaning that 
the grate areas are larger than elsewhere. (Generally 
the angle of slope of the grate is 52°, as copied from 
results found in Java with the Proofstation type of 
grate, but the slope which will give tlie best results in 
a specific case is best found by trial under working 
condition. The top of the grate should be provitlod 
with a dead-j)lato over whieli the incoming bagasse 
may slide for some distance! before roacliing the 
grate bars. 

In the grate construction generally found in India, 
the bars are supported bet ween the bearers on small 
projecting ledges cast t-o the sides of the latter. Of 
imjiortance i« the frictional resistance offered to the 
free downward flow of bagasse by the upptjr faces o^ 
these bearers. In an improvetl design the upper e^lge 
of the bearers is providejd with specially shajxjd slots 
into which the fire-bars can bo slipped and loc^ked in 
position by small projecting lugs on the bars. With 
this design the bearers do not come into contract with 
the f\iel at all, none is placed near to the walls and 
the incoming air i)asses right round them. 

In the majority of furnaces only the fire bars can 
be removed, so that when entering the chamber it 
is necessary to clamber between l^^arors and over 
supporting beams. It is a simple matter for these 
to be also removable. The bearers are arranged to 
rest against the furnace wall at their upper ends, 


and to hook over the supporting boom below, the 
sup|X)rting beam in turn being made so that it may 
be withdrawn through a hole provided in the side 
wall of the furnace. Moreover, it is difficult to arrange 
that the removable type of grate bo so adapted that 
its angle may bo made variable between limits, and 
readily altered while the furnace is working. Plain 
flat grate bars are more satisfactory than the lipped 
type. Raking the firebars at frequent intervals inter- 
feres with combustion by disturbing the oven flow of 
Iho bagasse, and also results in loss duo to un burnt 
fuel being deposited in the ash })it. Provided that 
the grate is well designed, and a well regulated supply 
of bagassf^ delivered to the furnace, tho downward 
movement of the fuel bed should proceed automati- 
cally, and tho accumulation of ash on the bars should 
be small. 


Leveller Knife Installation at South Johnstone Mill, 
Queensland. R. D. Clark. Proc. Queensland 
Hoc. Sugar Cane Tech., \2th Conf., pp. 
167-170. 

During the slack season of 1939 at South John- 
stone the “National” shredder was removed and for 
the past two seasons knives oidy have been used for 
cane preparation. There arc two knife units, one at 
approximately ground level, and tho other at tho lop 
of the carrier. Both sets have tho same number of 
knives which arc all hooked. The bottom knives 
have a clearance of 12 in. from the carrier boards, 
and tho top sot has a clearance of | in. 

Alterations made to the original design* consist in 
the main of an 8 in. diam. shaft with a fixed key 
fitted for a length of 5 ft. in. Thus tho discs 
have only to bo bored to fit tho shaft and a key way 
machined in each disc. Previously each disc was 
machined to fit a 5 in. octagonal shaft. Consoquontly 
much time and labour is saved by simply machining 
an 8 in. diam. hole and keyway. As tho above re- 
marks apply to the cast-iron distance pk^cos also, it 
will bo readily acknowledged that much labour is 
saved by the later design. 

Tho olectric motors are now direct coupled to the 
knife shaft through a flexible coupling, which elimi- 
natoH tho bolt drives used previously and avoids 
trouble with slipping belts and hot countershaft 
bearings. Warning lights and ammeters are fitted 
directly in front of the clutchman, so that should 
either unit become heavily loaded, due to irregular 
carrier feed or hard cane, a red light flashes and 
draws the clutehman’s attention to the particular 
unit that is overloaded. The clutchman is thus able 
to “nurse” the feed through the knives until the 
ammeter indicates normal loading of the motor. 

The bottom unit is connected to a 200 h.p. motor 
running at 760 r.p.m., with an average working load 


1 Continued from I.S.J., 1041, p. 266. s FroceedlngB of the 1084 Queeneland Oonferenoe. 
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of approximately 120 h.p. The top unit is driven by 
a 150 h.p. motor running at 600 r.p.m., the average 
working load boing approximately 100 h.p. Both 
units are fitted with roller bearijigs which have given 
exceptionally good results. Previously white metal, 
water-cooled bearings were in use but could never b(3 
relied upon to the extent (iiijoyod with roller bearings. 

“Tramp iron” gives considerable bother anti nearly 
all knife breakages can bo attributed diixxitly to this 
cause. One advantage of a large bottom knife unit 
is that it frequently gives a warning of tramp iron 
which would otherwise not be noticeable until enttn*- 
ing the top unit. The knife blades are <if sjiring steel. 

One important factor which must not be over- 
looktHl is the care necessary wlwMi asseml)ling a new 
unit, or at wook-on<ls when inspection of botli units 
occurs. It has been found advantageous to iiLSjKict 
both units each wwjk-end for cracktxl knife blades 
and loose bolts. Every second week-end a complete 
set of knives is fitted. ThestJ have beoii carefullj'’ 
weighed and the weight of e^nrh knif(i marked, to 
facilitate the balancing of the unit. The knives re- 
moved are drawn out and rc^paired during tlio week 
and become a part of the other unit the next week- 
end. 

Care is taken when assembling a complfjte new 
unit tliat all distance pieces and discs are balanced 
correctly both before and after assembly. The knives 
are fittetl ot^cording to their weights, i.o., a 1(1 lb. 
knife must Vje fitted opposite a knife of equal weiglit. 
Those facts have emerged after six years’ continuous 
use of this typo of kuifo unit : (1) Roller bearings 
definitely improve jierformanco ; (2) a heavy shaft 
gives much loss vibration and less risk of a bent 
sliafi through striking tramj> irf»u ; and (3) knife 
replaceiijent is speedy and balancing is simple. For 
the jmst two soaj^ons it has been found possible to 
operate successfully without the use of the shredtli»r, 
on a crop containing approximately 99 per eont. 
Badila. 


Results obtained with the Continuous Pressure Feeder 
in Queensland. This Northehn Institute 
OF Sugar Technologists. Proc. Queensland 
Soc. Sugar Cam Tech.y \2th Conf., pp. 
166-166. 

A continuous pressui’e feeder was installed in fi'ont 
of the fourth or last mill at Mossmau for the 1940 
season.^ It was diivou from the fourth mill engine 
through a ring gear, attached to the side of the main 
gear wheel, driving a smaller wheel mounted on a 
shaft oomiected to the bottom feetl roller through a 
tail shaft and couplings. The usual drive in previous 
installations has been from the pintle end of the mill 
top roller to the feeder top roller. 

Due to irregular feed and incorrect feeder and mill 
settings/ the results of the first few weeks’ crushing 
were somewhat disappointing. The former was the 


main trouble, mainly because of the steep angle of^ 
the iutorm<Hliat<5 carrier, which caused the bagasse to 
pa(;k against the rakes. A l>etter feed was obtained 
by increasing the speed of the carrier. 

For a period of seven weeks after the adjustment 
of the disa])ilities refened to, the average moisture 
content of the final bagas-.e was 44*64 fjcr cent. The 
f«»llowing moistures ]>er cent, obtained from snap 
sj.i.inp}o8 of bagasse of ililfej ont crik^ varieties may bo 
of iiitenist : — 

POJ 2«78. Rad I la. HQ 420. 8J 4. 

36-4 37-2 44-.') 47*2 424 

When crushing the stimo amount of fibre per hour 
as in the previous season the roller speed was lower 
and the mill settings closer, the comparative figures 
for the two seasons being as follows ; — ■ 

Mill set openinKs. 

Ilollor 8iMJpd. »pd. Del. 

Seaaon. ]*'t. per min. in. in. 

1939 21*5 .. i .. 3/32 

1940 19'2 .. i .. 0 

The })ressure hicdor set ojwning in 1940 was ^ in. 

As a result of the experience gained during the 
season, it was coucludetl that the pressure feoclor has 
made it possible for nn increased extraction and a 
lower moisture in bagasse, even with reduced roller 
speed and a floating toj> roller on the final mill. 
Heavy maceration eould be carried anti closer mill 
settings ii.sed, although tht* power required to drive 
the mill and pressure ftH?der was greaUa* than that 
rctpiirod by the mill and two pushers in the previous 
season. 

The lower moisture in bagasse improvetl combus- 
tion and assisted in maintaining a steady steam 
supply for the factory. More eush-cush was dropped 
from tht? combined mill and feeder, but as more juice 
was available to wash it from the mill bed to the 
chokeless pumps, no trouble was experienced. It is 
concluded that a feeder installed between mills with 
only 31 ft. centres, necessitating an intermediate 
carrier set at an angle of 55J" from the horizontal 
will work satisfactorily, and that no alteration to the 
standard design of carrier is necessary. 

These reiiuiiks ajiply, of course, only to the ex- 
perience gained during the first year and may need 
amendment to (;over tlie varying seasonal influence. 
In conclusion, the main reasons for installing the 
jwessuro fooflor wore to iiuu'oase tlxo efliciency of the 
crushing plant and t-<i provide a drier bagasse feed to 
the furnaces in order to ensure a steady steam supply 
to the factory. Judged in accordance with these 
coiulitioiLs, the installation has boon quite successful. 

Production of High-quality Raw Sugar from C-masse- 
cuites. E. F. Echbnique. Sugar, 1941, 36> 
No. 4, pp. 26-27. 

High quality C-sugar can be produced in one 
ojxjration for use as “seed” grain in the manufacture 
of raw sugar, the refining quality of which in regard 


1 /.6V., 4940, p. 163. 
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to colour and iiltrability is thus definitely increased. 
This is done by using modern high-speed centrifugals 
and accessory equipment, the essentials of the opera- 
tions involved being as follows : — 

(1) Rapid heating of the cooled massecuite in the 
mixer to the saturation temperature, which (for Cuba) 
usually varies between 130 and 135°F. (64 and 68*^0.), 
the heating equipment \ised having the ability to 
re-heat with a minimum temperature differential 
between the final massecuite tomporaturo, 130 to 
132'’F.-and the heating medium. 136 to 166°F.. 

(2) Use of high-speed centrifugals with full auto- 
matic equipment and sufficient capacity to allow 
cycles ranging from 12 to 20 min., deiiending on the 
grain characteristics and machine speeds. Autonjatic 
control of the components of the cycle is essential 
from the standpoint of uniform results, as maximum 
difference botwesen purity and volume of final molasses 
and wash -syrup. 

(3) High temperature wash-water system, prefer- 
ably a steam water combination. A high teim>erature 
mist is essential for uniform and riiinmium washing, 
the temperature of the wash -wafer striking the sugar 
wall being higher than that, of the sugar, so as to 
avoid a congealing effect in the case of lower purity 
sugars. 

(4) Automatic syrup separation equipment to elimi- 
nate any wash -syrup passing into the final molasses, 
the separation being definite and automatically 
controlled, in order to operate at the prop(ir point 
after molasses elimination and when washing opera- 
tions couunence, 

(6) O-massecuitos used should bo free from very 
fine or smear grain, as such massecuites cannot be 
sufficiently purged to produce a sugar that can be 
washed in the centrifugals. “Skin” formation which 
has been observed on the centrifugal wall in the 
basket is definite pioof of the presence of badly 
rniicod or smear grain or both in the massecuite. 
Such a sugar cannot be properly washed and a low 
purity sugar results, oven on a prolonged cycle. 

Efficiency of the process in the jvoduotion of a 
high purity “seed” is shown in the small difference 
between the purity of the mother -syrup and that of 
the final molasses. This difference is less than 
and in most installations lias been kept to approxi- 
mately 0'5®. Advantages and economies of this 
equipment in addition to the production of a raw 
sugar of improved colour and filtrability may be 
summed up as follows : — 

Amount of impmities and volume of seed magma 
retuiiiod to the head of the pan boiling system is 
materially reduced. In cases where the pan capacity 
is “bottle-neck,” this has permitted increased grind- 
ing by supplying more syrup to replace the volume 
of matoriai previously introduced from the low purity 
O-sugar. Labour is eoonomiasod, as one operator can 
handle as many as ten automatic inachiiios on a 
15-min. cycle. Sugar lost in tlie final molasses is 
1 Jj'or reports of previous work 


diminished by the re-circulation of much less non- 
sugars back into process. Quantity of massecuites to 
be boiled for a given raw sugar prodiiction is materi- 
ally reduced, wliich simultaneously increases both 
j>an and crystallizer ca|>acities. 


Maudtiiu : Report of the Sugar Technologist. Louis 

Baissao. Anniml Report of the Department of Agri- 
cvUure for 1939. — ^A complex process of clarification 
was applied in a factory in the northern part of the 
Island, a Bach continuous juice subside! forming pait 
of the necessary installation. Among the advantages 
resulting from tliis arrangt^ment were that tlie factory 
crushed at full capacity in spite of the refractory 
nature of the juice ; the loss of sucrose in tho filter - 
press cak(‘ was reduced by about 60 per cent. ; and 
the juice was so clear that filtration through Philippe 
filters was no longer necessary. Comimrisons were 
made in factories of tho pH value as determined : 
(a) elotjtromotiically using a glass electrode pH meter, 
and (b) coloriin(5trically, using the Hellige apparatus. 
Coiudusions arrived at were that there was perfect 
agreement bcitween the two sets of readings for un- 
diluted juice and syrup ; when in tho colorimtJiric 
method dilutions of 1 in 5 were used for tho* juice 
and 1 in 10 for tho syrup the readings wore 0*3 to 
0*6 higher as com|mrod with the electrometric method. 
This difference is attributable to the change due to 
dilution and not to tho method itself. Final mutual 
control figures siiow an avcjrago sucrose eontent of 
12*71 per cent, cane, as compared with 13*87 and 
12*09 in 1938 and 1937 respectively, this being the- 
lowest figure on record for the past 13 years. Re- 
covery was 1*6 lower than in 1938 on an 86 per cent, 
purity basis. 


Operation of a Sugar Bureau Automatio pH Controller. 

A. Shbabkr. Proc. Qmemland Soc. Sugar Cane Tech, 
12th Conf.^ pp. 67-74. — A report on the operation of 
an automatic pH controller at Moreton Mill, Queens- 
land, is here given. i It was found that the greatest 
manifestation of tho benefits of automatic control 
was in the functioning of tlie subsider equipment. 
With the higher crushing rate which occurred, and 
an 18 per cent, increase in canes yielding refractory 
juices, improvement in subsider performance must 
have been due primarily to the automatic control 
providing optimum pH conditions for subsequent 
juice subsidation. However, the clarification system 
as well as the pH control values had an infiuance, so 
that the criteria of clarification efficiency (as purity 
rise, mixed juice to clarified juice) would not be a 
result of the operation of the pH controller, except 
in so far as the constancy of the purity rise was 
concerned. Results based on observation, comparison 
of pH values, ease of operation and elimination of 
haphazard control, definitely justify automatic pH 
control. 


1937. p. 119; 1939, p. 29; 1940, p. 28. 
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Stock Exchange Quotations of Sugar Company Shares 


LONDON. 



Quotation 

Quotation 



COMPANY. 

September 22nd 

August 20tU 

1941 Dealings 


1941 

1941 

Highest 

Lowest. 

Anglo-Ceylon & General Estates Co. (Ord. Stock) . . 

26/0 — 26/3 . . 

23/3 — 24/6 . . 

26/9 

— 23/9 

Antigua Sugar Factory Ltd. (£1 Shares) 

i - f 

i-i 

11/3 

— 8/9 

Booker Bros., McConnell &> Co. Ltd. (£1 Shares).... 

2I-2J 

2| — 2i 

52/6 

— 47/6 

Caroni Ltd. (2/0 Ord. Shares) 

1/3 — 1/9 

1/3 — 1/9 

1/7* 

- 11* 

(6% Cum. Pref. £1 Shares) 

21/0 — 22/0 

21/0—22/0 .. 

22/6 

— 20/3 

Gledhow>Chaka*8 Kraal Sugai Co. Ltd. (£l Shares). . 


1-ft- — 

24/0 

— 22/0 

Hulett, Sir J. L. A Sons Ltd. (£1 Shares) 

28/0 — 29/0 . . 

27/0 — 28/0 . . 

28/9 

- 22/U 

Inoomati Estates Ltd. (£1 Shares) 

i - l 

i - 1 

4/0 

— 3/6 

Leach's Argentine Estates Ltd. (10/0 units of Stock] 

7/0 — 8/0 

6/9 — 6/3 

6/9 

— 5/0 

Reynolds Bros. Ltd. (£1 Shares) 

36/0 — 38/0 . . 

36/0 — 38/0 . . 

38/0 

- 32/7i 

St. Kitts (London) Sugar Factory Ltd. (£1 Shares) . . 

4-1* 

n - li 

36/0 

— 34/3 

Ste. Madeleine Sugar Co. Ltd. (Ordinary Stock) . . . . 

15/6—16/6 .. 

14/9 — 15/9 . . 

15/6 

— 11/9 

Sena Sugar Estates Ltd. (10/0 Share.s) 

5/6 — 6/0 .. 

6/9 xd 6/3 

6/6 

— 4/0 

Tate A Lyle Ltd. (£1 Shares) 

58/0 — 59/0 . . 

64/6 — 66/6 .. 

58/4i 

— 46/0 

Trinidad Sugar Estates Ltd. (Ord 5/0 units of Stock] 

5/3 — 5/9 

5/6 — 6/0 

6/9 

— 6/0 

United Molasses Co. Ltd. (0/8d. units of Stock) 

26/6 — 27/0 

26/6 — 27/0 .. 

27/0 

— 21/9 

NEW YORK (Common SHABB8).t 


1941. 



Closing Price Highest 


Lowest 

Namb or SrocB. Par Value. August autli. 1941 for tlia Year 

for the Yes] 

American Crystal Sugar Co 

No par .... 

181 •• 19i 


8* 

American Sugar Refining Co 

*100 

18| .. 20| 


13 

Central Aguirre Associates 

No par 

17 i .. 22i 


15* 

Cuban American Sugar Co 

$10 

7 .. 8 


34 

Great Wesu»rn Sugar Co 

No par .... 

26i .. 28 


m 

South Puerto Rico Sugar Co 

No par .... 

18| .. 21 


13 

t Quotatjons are iii American dollars and fractions thereof. 



United States, All Ports. 



{WiUeU d? Gray) 





1941 

1940 


1939 


Long Tons. 

Long Tons 


Long Tons 

Total Receipts, January 1st to August 16th 

3,277,607 

2, .546, 636 


2,644,411 

Meltings by Refiners „ „ 

2,962.3,54 

2,400,553 


2,409,252 

Importers’ Stock, August 16th 

144,047 

71.941 


36,181 

Refineis' Stock ,, 

437,201 

444,611 


298,960 

Total Stock „ „ 

581,848 

616,552 


335,141 


1940 

1939 


19.‘»8 

Total Consumption for twelve months 

5,712.687 

5,648,613 

. . . . 

6,604,061 


Cuba. 

{WiUeU tS: Gray) 



1941 

Spanish Tons 

1940 

Spanish Tons 

19.19 

Spanish Tons 

Carry-over from previous crops 

1,184,393 

688,293 

729,172 

Less Sugar for Conversion to Molasses 

80,941 

— — 

.... — — 


1,103,462 .... 

688,293 

.... 729,172 

Authorised Ptoduotion 


2,763,903 

2,696,617 


3,602,456 

3,342,196 

.... 3,426,689 

Exports since January 1st 

1,976,240 

1,618,824 

.... 1,676,761 

Stock (entire Island) August 16th 


1,723,372 

1,749,928 
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The Market in New York. 


A few days after oiir last report was written, the 
United States Adxninistration announced a further 
increase in the IJ.S. domestic quota of 889,411 long 
tons, thus bringing the total to 8,038,370 long ions 
which represents an increase of 30 jKn’ cout. over tho 
initial quota figure of 5,907,871 ions. Tho only 
information we have of the various allocations so far 
is that the Cuban share has boon increased by an 
additional 335,365 tons to 2,456,768 tons, which is 
21,448 tons in excess of the eiitiie 1941 production 
of 2,434,320 long tons (including 406,720 long tons 
s]jecial financed reserve). It will bo scon from the 
above figures that stocks in Cuba will bo very con- 
siderably reduced and we estimate the f)osition as 
follows ; — 



Long Tons 

Long Tons 

Carryover from previous CTops . . 


1,201,330 

1941 production 


2,434,320 

U.S. quota 

2,466.768 

3,636,650 

Kstimatel sales so far to non-U. S. 
destinations 

660,000 


Local Cuban consumption 

160,000 


Converted to Molasses 

100,000 

3,355.768 

Balance. . . . 


279,882 


It is, of coufse, not certain that Cuba will ship the 
entire quota to tho United States, as this will dei>ond 
to some extent on tho availability of siqjplies from 
other sources combined with the amount of stocking 
up taking place in the U.S. 

The further outlet for Cuba was not without effect 
upon tho World price as reflected in the Now York 
Number 4 Contracit and, assisted by moderate sales 
to the United Kingdom which, according to reports, 
brings the total U.K. purchases to around 500,000 
tons, a new high level was reached on Soptomber 
8th when 2‘17J c. f.o.b. was quoted for Decembt^r 


delivery. Subsequently, the market held fairly steady 
but quieter with quotations fluctuating slightly at a 
little below the best, but since September 23rd the 
tendency has again been towards higher levels and 
at the close on September 25th, December had 
reached 2*33c. f.o.b. which is above the parity of the 
American market. 

As far as can bo gathered, the latest increase in 
the quota had little effect upon tho domestic market 
where the view is hold that the quota system is nc>w 
virtually in suspenso, the })rimary consideration at 
the moment being not so mu(5h a tpiestion of sugar 
supplies, which on paper appeal* to exceed require- 
ments, but whether sufficient shipping will bo avail- 
able. The maximum price of 3*50 c. c.i.f. established 
on August 12th prevented any business being done 
above that figure and tho Spot (piotation eventually 
droppetl to 3*50 c. after having remained nominally 
at 3*80 c. for about throe weeks. On Sej)! ember 8th 
however, it was announced that tho Cuban Institute 
had sold 350,000 tons to the United States at 2*22 c. 
f.o.b. which, it was stated, was tho maximum price 
possible with a duty of 0*90 c. and freight at 0*38 c. 
No mention was made of insurance, landitig au<l 
supervision costs, however, which ])i‘esumably are to 
be for account of buyers and if this is the case the 
maxiiniiin price of 3*50 c. c.i.f. duty-paid will be 
exceeded by a few points. 

Latest reports available inditsato that Refined 
quotations wore increased to 5*20 c. during the early 
days of August after considerable business had been 
done at 5*05 c., whilst a further advance to 6'35 c. 
was recorded a few days later but no new demand 
appears to have developed prior thereto. 

C. CzAKNiKow Ltd. 

London, E.C.3. 

26th August, 1941. 


Cold -RESISTANT Canes. — Some time ago the United 
States Dept, of Agriculture imported some cold-resistant 
wild canes from Turkestan, a variety that will continue to 
thrive in spite of snow lying thickly on the ground. 
Their sugar content is only nominal, although they boloiijf 
to the same family as tho commercial sugar cane. After 
overcoming many difficulties, tho U.S. Department of 
Agriculture succeeded in crossing these canes with ordinary 
sugar cano, and later these half-breed seedlings were 
back-crossed to sugar cane.i Tl\e progeny of this cross, 
while considerably loss resistant to cold than tho original 
wild parent are nevertheless much more resistant to frost 
than ordinary commercial varieties, and the results of 
further back-crossing are looked forward to with interest. 
The Queensland Bureau of Sugar Experiment Stations has 
lately imported, tlirough the courtesy of Dr. Brandes, 
two of these Turkestan half-breeds and three quarter- 
breeds, and tliese are being grown in the quarantine house 
at Brisbane and will be transferred to the cane breeding 
plot in 1942. 


Claims made fob Dextrose. — Some of tlio claims 
made for dextrose as a food liave been noted recently.* 
Stuart O. Landry 3 calls opttention to tlio propaganda 
being carried out in the U.S. for the purpose of dis- 
placing tho use of ordinary cano sugar (sucrose) in the 
confectionery, baking and caiming industries. In sliort, 
the public is given the impn^ssion that it should stop 
using refined cane sugar, and should use dextrose in its 
place. Now tho latest stroke is to declare tliat dextrose 
is tho **all American sugar,’* not a single pound sold 
being imported. Mr. Landry’s reply to this is that if it 
replies cane sugar in so many instences it should come 
under tho quota system, its production and distribution 
being controlled and directed as is that of refined cane 
and beet sugars in the U.S. In any case, research should 
be instituted into the question of the relative merits of 
sucrose V8, dextrose as foods and as materials for use in 
different manufactures. Cano and beet interests in the 
U.S. should not allow the dextrose producers to get away 
with claims which may be of doubtful value. 


1 For more teohaiCAl details erf this breeding for cold reBlstanee see JJSJ., 1940, p. 101. 
t IJSJ„ 1940, p. ifiiO. > The Sugar Jmtmal (Looliiiuis), 1940, 3, No. 7, pp. 6-^. 
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Notes and Comments. 


The War, 

As we write these lines, the German invasion of 
Rassia has lasted exactly four months and though 
the Germans have overrun vast amounts of territory, 
including a number of important manufacturing 
cities, they have not succeeded so far in their main 
aim which, according to Hitler himself, was the 
complete destruction of the Soviet armies and the 
elimination of Russia as a fighting force. But the 
losses on both sides have been very heavy and while 
Russia can probably stand longer tlie drain on per- 
sonnel, it is certain that Germany, with all the 
arsenals and factories of Euroiie at her beck and call, 
can produce the necessary material to a degree that 
Russia cannot match. Therein lies the importance of 
England and the United States coming to the aid of 
the Soviets with all the supplies of munitions and 
instruments of war that they can possibly produce 
and get to their destination. This is the main task 
for the two big Democratic countries during the next 
12 months, and on the degree of the support they 
thus give hangs the question whether the German 
land forces can be worn down and defeated in Eastern 
Europe and the Middle East, or whether Hitler wdll 
succeed in criminating that front and be able to 
devote his remaining still very large forces to opera- 
tions in Western Europe, in particular to the invasion 
of Great Britain, a task which remains, in the opinion 
of experts, by no means impossible, providing the 
German command is prepared to throw aw^ay vast 
numbers of men in the attempt. So long as this 
danger exists, the United Kingdom must remain a 
fortress, equipped in men and material for any 
emergency, for this country forms the keystone of 
the Allied arch and its fall would bring down the 
whole edifice and leave the United States eventually 
as the sole haven of democracy in a Nazi-controlled 
world. And then how long would that haven survive, 
one wonders f 

The assumption we made last month that the 
German armies on the centre front in Russia were 
only temporarily held up proves to have been the 
case, for the march on Moscow was soon resumed, 


after some weeks of iiiaclivily while Leningrad was 
assailed and further portions of the Ukraine were 
overrun. This fresh attack on Mo.seow, directed from 
several i>oint8 of the compas.s, has been described as 
the biggest battle the world has ever seen. Unlike 
Leningrad, Moscow has no .sheet of water to guard 
one of its flanks and the risks of envelopment are 
correspondingly greater. But in spite of some thi^ee 
weeks of ferociou.s attack by the Nazi hosts, the 
Russians have been able to jnit up a stout defence, 
and at tlie moment of wiiiing the enemy is thought 
tn bo showing signs of exhau.stion and may yet bo 
siiecossfully held off from seizing the Soviet capital 
till the arrival of winter makes major operations a 
comparative imi3ossibility. Much depend.^, neces- 
sarily, on the degree of exhaustion reached by the 
Russians themselves, and Moscow remains in sufficient 
danger to warrant the recent exodus of the Diplomatic 
Corps and the Government offices to another city 
several huiub’od miles fmthcr east. But the advan- 
tages of preventing the Germans from securing such 
a base for wintering in arc manifest to all beholrlers 
of the struggle, and if the Russians can retain their 
capital and leave their enemy to camp outside in the 
coUl, in more senses than one, the wastage facing the 
German containing forces will be considerable and tlxe 
setback self-evident. This is also so obvious to the 
Germans that they may shoot yet another bolt, if 
they are capable of it while the weath(‘r conditions 
allow. 

But if tlie fast aiiproacliing winter brings along a 
slackening of the warfare in central and northern 
Russia, the southern section remains open to con- 
tinuing major operations on the part of the German 
command, and there the obvious incentive is to 
invade the oil centro.s if they can, but otherwise 
to try and cut off the entry into Russia from the 
Caucasus and to stop the Allied supply of munitions 
beginning to pour in through Persia. So far the 
Russian southern command has been tho weakest of 
the three facing the Geimans, and lias had to retreat 
the furthest ; but here the Nazi lines of communi- 
cation are the most extended and will be the more 
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vulnerable to counter-attacks if the Russians can The United States seems to be moving slowly but 

produce the necessary forces. The Germans have not inexorably towards a “shooting war,“ and the Ger- 

yet quite skirted the Sea of Azov so as t-o descend on mans have lately helped to reduce further the 

the mountain fastnesses of the Caucasus, but if they diminishing opposition to the inevitable by torpedo- 

secure Rostov at the eastern corner they will neces- ing both naval and mercantile American vessels, 

sarily cut the chief railway line from the Caucasus Reports from the States suggest that Americans are 

into Russia. Italian papers credit the British Middle already begiiniing to feel the pinch of war priorities, 

East forces with the task of fortifying tliis mountain- especially in consumable goods and in ordinary needs 
ous approach to the south. If this is done, the obvious of life which are increasingly difficult to buy. This 

alternative route to the oilfields for the Germans may or may not lead to some further vicissitudes in 

lies Birough Turkey, and the latter accordingly re- public opinion, but the tide as a wliole is carrying 

mains in the same danger as previously of losing her the President along in the direction in which he has 

neutrality. It seems linlikely that the Middle East given his country a steady lead — the material support 

will get through the winter without witnessing some of world deincwracy in the titanic struggle while there 

fighting oji a major scale, if German organization is is yet time for united action. The alternative is the 

still as unimpaired as it is credited with being. danger that his country may some day be left alone 

Mr, CHiTBCHii-Ji lias lately told us that the Ger- to carry on that struggle. 

man air force is sufEering from a shortage — that is in — 

I'olation to its widespread commitments, but that Sugar Stocks iu the United ICingdom. 
otherwise their military might is ample for other In a speech ho made in the House of Lords last, 

major wars, whether in the Middle East or in the month, Lord WoOLTON (the Minister of Food) saitl 

8i>aiiish peninsula with north Africa as the ultimate that we enteied the third year of the war with better 

aim. The almost total immunity of Great Britain reserves of siu^h things as wheat and sugar than we 

from air attacks since last May has been a measure had held at any previous period since t he war began, 

of the Luftwaffe’s coucsentration of its available These bulky commodifies were the foodstuffs that 

forces on the Russian front ; but once the Germans had made the heaviest demands on our sbippiug 

have to dig in on that front for the winter, their tonnage. The fact that we lield big stocks of them 

bombers are certain to seek old targets, unless indeed was the best demonstration possible that wo had bo('n 

they are all wanted for a Blitzkrieg in the countries getting the better of the enemy in the Atlantic, a 

bordering the Meditorrant^an zone. The recent heavy ta-sk in which wo were receiving most valuable 

bombing of Germany and France, whenever the American aid. These two items of food did not, how- 

weather permitted, has not only caused considerable ever, provide a balanced diet, such as we needed if wo 

destruction to German supply, but is credited with were to keep this country fighting fit. The balancing 

kooi)iug about half the German fighter force tied to items wore the things that had given us the most 

Western Europe. Tliis and the development of supply trouble to secure — ^such as meat, bacon, eggs, milk, 

to Russia has been the most that it has been feasible cheese and dried fruit-?. Generally speaking, most of 

for Great Britain to undertake during the months these items cannot be stored in large quantities, as 

that have seen Germany coJiceiitrating on crushing many of them require cold storage. But a highly 

Russia. Any British invasion of the Continent is a significant percentage of our requirements in these 

matter of long planning and vast preparation ami foods was now being sent to us by the United States, 

the time is not yet. Any modern expeditionary force who were standing behind us in the matter. The 

JH nothing if not fully mechanized and the number comparatively short haulage across the Atlantic was 
of motor vehicles from tanks to trucks wliich are an economy in the use of shipj>ing wortli a very large 

needed for even a single armoured division is much number of additional ships to us. But these parti- 

greater than is generally realized. The Channel wliiph cular foods were not being made available for us 

protects England from land invasion presents equal without very special efforts on the part of America, 

difficulties in the op])osite direction and the great as they were not the typo of goods that the United 

amount of shipping necessitated to transport a<}ross Htat.os had been accustomed to export in large 

the water sufficient forces to withstand a counter- quantities, so it noetled extra effort on the part of 

attack of the usual Gorman’ dimensions is probably the producers there to meet the new demands, 

not available at the present stage, when the existing Thanks to this, Lord Woolton remarked, our level 

British shipping has so many other calls on its of food distribution was improving, but we would not 

services. The Russian defensive retreat has been be in any danger of living on a luxurious diet in this 

wholly on land, but any retreat forced on an in- country, as rations must remain on the low side.i 

adequate British invasion of enemy territory can Still the bulk of the stocks we held of such things as 

only produce a second and more disastrous edition wheat and sugar were our line of defence against 

of Dunkirk. So tlio British Command must needs starvation. 

bide its time and wait till its equipment is more The above disclosure as to stocks of sugar being 

ex tensiv e. n ow better than at any time since t he war broke out 

1 At present the butter ration is but 2 oi. weekly, bacon 4 oz., meat 7 oz. on the plate, while as for eggSp 2 per hMd was last montft'f 
ration, apart from what the few who kept poultry could get. 
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cuuplad with llio market repujts from New York 
which assume that the total purchases of sugar from 
America by the British Sugar Control are in the 
neighborhood of 600,000 tons, suggests that our 
stock position in this commodity is amply established 
and justifies the increase in the sugar ration by 60 
per cent, for the winter mouths at least. As f(u- 
stocks in existence on the outbrt3ak of war, the last 
officially published figure was that of 373,000 tons 
on August 1st, 1939, but some of this may have been 
“segregated sugar,” that is s\igar of unknown quantity 
which the Government had commenced early in 1938 
to store against emergency, In that year ^linciiig 
Lane thought that tho amount to be si^gregatiMl 
might l>e anything between 200,000 aiul 400,000 tons, 
though cons<'rvativc opinion deemed that the lower 
figure was nearer the mark at the time. Possibly it 
was increased in 1939. lie this so or not, it schuus a 
legitimate assumption that when the war broke out 
we had at least half a millioti tons of sugar in stock 
in this country and Lord Woolton’s statement would 
seem to imply that we have at least that amount in 
store now. For a population of some 46 millions the 
half pound ration till now in force required about 

534.000 tons a year ; the extra ration of 4 oz. con- 
cetled during the winti'r montlis needs roughly 

22.000 tons per month. It seems evident that the 
more recent policy on tlx' part of the Sugar Control 
to buy largely from the Caribbean rather than draw 
exclusively from the more distant parts of the Empire 
has betni justified in respect to shijqiing convenience, 
time of haul, and safety of <*,nrgoes, even if the price 
has l>eeu higher. 

Of course the amount ii'jueseiited by the sugai 
latiou is only a iwcentage of the total quantity of 
sugar needed for eonsumidion in the United King- 
dom. Besides domestic consumption there are the 
greatly augmented Services requirements, the sugar 
users’ a IK I the caterers’ rations as well as the allow- 
ance for sugar cargoes lost by enemy action. An 
American statistician last Spring estimated the total 
annual requirements to be stmt to this country or 
grown here as 1,257,350 long tons raw value, a 
quantity that is easily made up beyond the halt 
million tons by Home beet and Empire purchases. 

As a postscript to tho above, the nows comes to 
hand while we go to press that “large quantities of 
sugar taken from our stocks here in Great Britain" 
are being sent to Russia to alleviate the shortage 
there. Tlio pronoiuicement as to record stocks in 
this country is so recent that it seems a fair in- 
ference that this aid to Russia is being given without 
lowering the minimum st/ock figure which we have 
postxdated above, in other words that recent pur- 
chases and imports by the Sugar Control have been 
on a much larger scale. The need in Russia for sugar 
must be very acute, for out of an annual production 
of some 2,600,000 tons the greater quantity comes 
from the Ukraine and none of this latter can bo avail- 


able this year, the factories having almost certainly 
been destroyed in the retreat. 

International Sugar Commission. 

The International Sugar Agieoinent, whiidi came 
into force on September Ist, 1937, and was to last 
lor five years, is due to expire on August 3 Ist, 1942. 
Ac(!ording to Article 50 of this AgreomiJiit, the 
Contracting Goveninients have to decide at Imst six 
months before tlie expiration of the measure whether 
it shall be continued for a further i>oriod and, if so, 
on what terms. In tlie event of unanimity not being 
attained, the Governments which di^sire to maintain 
the Agreement shall be entitled to do so as between 
theuLselves. 

Last January 76 delegates out of a ])ossible total 
of 100 attended a meeting of the International Sugar 
Council in London and voted unaniinoiisly in favoiu* 
of the eontinuance of the agreement. More recently 
discussions have taken ))lace in London, on the 
initiativ€? of the British Government, between the 
representatives of all the accessible countries to pre- 
pare for a formal meeting for tiie adoption of a 
resolution extending (he agreement fur a further 
jM'fiod. This meeting lias yet to he held and in some 
quarters it is expeeteil that it will at least renew the 
agri^ement till llie end of the war in its ])resent form. 

As is known, tlu' full ojioration of the Agreement 
was suspended through /orcc majeure on the outbreak 
of war ; but while individual eountries departed from 
the .strict terms of the pact in the course of obtaining 
or disposing of their sugar supplies, no party to the 
Agreement took the step of denouncing it and with- 
t hawing ; and those members able to meet in London 
carried on and took formal <lec*isions regarding the 
export quotas during the tiivt two war years. 

Ill recording the latest .ste]> tliat is being taken, 
the Economiist observes that the endeavour of the 
British Government to secure the continuance of the 
agreement is part of a more general policy, reflected 
in the prolongation of the international tin, tea and 
rubber control schemes, in spite of tlie fact that 
restriction of }>roduotion has virtually ceased. Its 
basis is the desire to retain the collaboration of the 
(governments of the chief producing areas — ^and in 
the case of sugar also of the leading consuming 
countries — ^as this may prove of assistance in framing 
a post-war iiolicy. Tho eountries adhering to the 
sugar agreement have boon working on a post-war 
reconstruction jilan for the international sugar trade 
since last January. This work is done by a special 
sub-committee of tho International Sugar Council 
under the chairmanship of Dr. G. H. C. Hart, the 
chief Dutch delegate. The committee includes repre- 
sentatives of Australia, CJuba, tho Dominican Re- 
public, Holland, the United States and Great Britain. 

It may be added that of the 21 signatories to tlie 
Agreement of 1937, the only countries that woulil be 
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unable to ttend representatives to the meetings in 
L(jriclon during the war would appear to be Germany, 
France and Hungary. Of the other occupied countries 
in Europe, the Netherlands, Belgium, Poland, 
Czecho 'Slovakia and Yugoslavia possess exiled 
Governments functioning in London which are able 
to play a part in the proceedings. 


British Beet Acreage, 1941. 

It was officially stated last month that the area 
devoted to sugar beet in the United Kingdom during 
1941 had amounted to some 360,000 acres. No official 
figures of the results of campaigns in this country 
since the war broke out have been released, and the 
last one of which there are details was the 1938-30 
year. Hence only a rough guess can be made as to 
the sugar outturn in 1941. In the year 1936-37 wlien 
tliG acreage was about 365,000, the average sugar 
content of roots 17-3 and the tonnage of beet per 
acre 9*7, the sugar i)roduction was 621,944 tons white 
sugar equivalent. In 1939-40 which was a favourable 
: mson ill respect to weather the tonnage of beet per 
acre averaged 10*14 which was a record for the 
industry. In view of the cold Spring this season 
which must have retariod germination and the 
vic ssitudes of the recent summer weather, it seems 
unlikely that this last tonnage of roots per at^re can 
bo repeated in 1941. But on the basis of 1936-37 a 
tot^l of sugar production slightly over 600,000 tons 
seems envisaged. For 1942 it is officially stated that 
an acreage of some 406,000 is hoped for. On the 
above basis, an outturn in the neighbourhood of 

600.000 tons can then be expected, given average 
favourable conditions. (Compare 1934-36 when the 
acreage was 403,884, yield of beets per acre 10*1, 
sugar content of roots 17-1 and outturn of sugar 

616.000 Ions). It will be noted that the Home beet 
supply this year accordingly about equals the amount 
needed Tor the domestic ration of half a pound per 
head per week, which has ruled from the end of 
May, 1940, till the middle of this month. 

British West Indies Suifar Conferenoe, 1941. 

A Coiiforeiice was held in Jamaicta at the end of 
Juno to discuss subjfjcts of general imiiortance to thJ" 
sugar-producing colonics of the British West Indian 
area, including British Guiana, About twenty dele- 
gates .wore jiresent from the various colonies and 
seven sessions took place under the chairmanship of 
the Hon. F. M. Kebb-Jaiibett of Jamaica. During 
its formal meetings the Conference was attended and 
addressed by, inter alia, the Governor of Jamaica, 
Sir F. A. Stockdale (Comptroller of Development 
and Welfare in the B.W.I.), Mr. O. T. Faulknbb 
(Principal of the lm])erial College in Trinidad), and 
Mr. C. R. Stollmeyeb (Trade Commissioner in 
Canada for the B.W.I.). 

The subject for discussion which took up the most 
time was the constitution and formation of a British 


West Indies Sugar Association, the members of which 
are to be the various Sugar Associations in the 
different colonies and islands concerned. Subject to 
the approval of the other local associations, which 
could not be bound in advance by the visiting dele- 
gates, it was decided that such an Association should 
be formed. Another important subject engaging the 
attention of the Conferenoe was Scientific Research 
for the Sugar Industry, which was considered in 
relation to (1) the proposed B.W.I. Sugar Associa- 
tion, (2) Sir Frank Stockdale’s activities, and (3) the 
work done at the Imperial College of Tropical Agri- 
culture in Trinidad. The question of reciprocal trade 
with Canada also came up for discussion. 

In his address to the Conference Sir Fbank Stock- 
dale referred to his work as Comptroller for Develop- 
ment and Welfare in the B.W.I. and stressed that 
the economic problems there loomed large and would 
demand first attention ; but such problems could not 
be studied in isolation, since thought and attention 
must be given to those social problems wlxich are 
bound up with economic production. But during a 
period of war action was necessarily slowed down 
and they, therefore, had to deal at the start with the 
more urgent problems. He trusted that he i|||id his 
colleagues would be able to produce schemes which 
would lay the foundation for sounder development 
and for better social conditions in the Colonies. 

As regards the sugar industry. Sir Fbank said that 
every Commission which liad gone out to examine 
economic and social conditions in the West Indies 
had stressed the fact that the sugar industry was 
really the life-blood of the West Indian colonies. 
There was undoubtedly, tliroughout the West Indies, 
need for collaboraton and co-operation, a desire for 
which was expressed by the meeting of the Confer- 
ence. He personally had witnessed the fighting 
partisanship of the earlier meetings gradually dis- 
appear (as the representatives of the different 
colonies began to understand and have some know- 
ledge of o€ich other’s problems) and develop into a 
spirit of co-operation and a desire to work and to 
tlxink of the Colonial sugar industry as a whole. Ho 
hoped that the Conference was the beginning of the 
growth of such a spirit. In post-war reconstruction 
they were bound to have a number of very difficult 
jiroblems to solve and if the West Indies, by getting 
together, could think as a whole and be prepared to 
act as a whole in solving these problems, they would 
be rendering very good service to themselves and to 
their area of the Empire. * 

Sir Frank also expressed the view that it was 
necess€U*y to take a much wider view of sugar than 
had been taken in the past, when it was thought of 
only in terms of food for man. As food, the outlook 
was limited, but were there no fresh possibilities in 
the industrial sphere, for instance of growing sugar 
canes or even other grasses of high fibre contend 
which could be used to produce paper pulp or for 
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other induBtrial purposes ? The rubber industries had 
an elaborate system of production research in the 
East, and consumption research in the United King- 
dom, but nothing similar was as yet being done with 
sugar and other carbohydrates. Yet the time might 
come when they would have to divide their sugar 
industry into the production of sugar for food, the 
production of alcohol, and also give consideration to 
outlets for the fibre. 


British Exports. 

We are asked to state tliat if British goods, made 
of raw materials in short supply owing to wartime 
conditions, are advertised in this journal, the fart 
should not be taken as an indication that they are 
necessarily available for export. As a matter of fact , 
the export of most of the British goods advertised in 
our Images is controlled under the export licensing 
system, which takes into account the origin of the 
raw materials used. Following the Lend-Lease Agi*ee- 
ment, the British Government has undertaken that 
no materials of a type the use of which is being 
restricted in the U.S.A. on the grounds of short 


supply, and of which the United Kingdom obtains 
supplies from America, will be used in exports save in 
special cases. This fact should dispose of any sus- 
picions (created by the existence of advertising which 
may have in view largely the maintenance of good 
will) that re-exports of raw materials in short supply 
are being made in competition with the goods of the 
coimtry from which the raw materials directly or 
indirectly originate. 

This statement is rendered advisable from the fact 
that there is a small section of the American public, 
chiefly among the Isolationists, who have voiced the 
suspicion that the British export trade is taking 
advantage of the facilities createid by the Lend- 
Lease Agreement to develop its export trade in com- 
petition with America at a fime when the latter is 
beginning to find that the priorities created over 
there for war material arc interfering with the custo- 
mary flow of American exports. There is no real 
foimdation in fact for these suspicions, but it is 
desirable that they should not gain any ground in 
American circles, as the result would clearly be 
harmful to Anglo-American relations in respect to 
war supplies. 


Light and Temperature. 


In a recent issue ot this Joumali an account was 
given of certain work in Hawaii on the influence of 
light on the growth cf the sugar cime. Light was 
there shown to be the dominant factor in determining 
growth as summed up in final yield. The conclusions 
were based on comparisons of field growths under 
differential factors. Evidence bearing on the same 
point but from a distant part of the world and under 
very different conditions of experiment comes from 
the investigations of E. W. Bbandbs and J. I. 
Laubitzen.* 

Observations on a group of wild and garden canes 
grown at various latitude ranging from the equator 
to 40^N. suggested tlmt maintenance of life in the 
sugar cane was dependent on a suitable balance 
between the light and temperature quotas and 
that maximum vegetative growth required special 
lelationships between these. Following on prelimi- 
nary experiments to find an artificial light with an 
in^sity suitable for the growth under controlled 
conditions of different varieties of sugar cane, a 
group of varieties commonly used as parents were 
selected and grown in a series of ohambers with con- 
trolled light, humidity and temperature ; the fiirst 
and last only being subjected to variation, light 
being supplied by 4 ft. fluorescent tubes and 100 watt 
Mazda lamps. Details of only three of the experi- 
ments are given and they include the results obtained 
with 11 varieties grown at under three fluo- 


rescent and two Mazda bulbs, and at 78®F. 
under the same conditions of light as well as under 
eight fluorescent and four Mazda bulbs. Oro'w^h was 
continued for eight weeks and its measure was 
height/ increment starting from an initial he^ight of 
16 in. 

As might be expected, high temperatures and liigh 
light intensity have, generally speaking, yielded tlie 
greatest gro's^'th. But the striking fact is that, while 
low temperature and low light intensity have given a 
reduced growth, this giowth is a balanced one, con- 
tinued throughout the ])oriod. In marked contrast 
high temperature and low light intensity has led to 
severe dislocation in the functioning of the plant 
and, in many eases, to death. Further, the different 
varieties show marked contrasts in their reactions. 
While US 1694 grew 12*8 in. in the eight weeks under 
8F and 4M at 78®F. and 1*8 in. under 3F and 2M at 
59®F., CP 31/469 grew only 0*68 in. under the former, 
and 0*65 in. under the latter conditions. Under high 
temperature and low light intensity this latter 
variety had died out by the end of the experiment. 
Other varieties showed intermediate reactions but, 
under high temperature and low light, few grew after 
the fifth, and none after the sixth week. These 
results may have practical application in the choice 
of variety to suit the climatic conditions. 

H. M. L. 


I p. 2$4. 


a Svgor £ vU „ 18 (1940), 23, p. 8. 



specialization, Susceptibility and Symbiosis* 


Specialization, or tho adaptation of an organism so 
that it flourishes only in a restricted environment, is 
a common phenomenon in Nature and, the more it is 
investigated, the greater is the wonder it arouses. 
To-day little is heard of Darwin, but the idea of the 
struggle for existence which he, particularly, popu- 
larized, still remains a central fact in organic evolu- 
tion. ^ What has changed as the result of modern 
investigation is not that idea but the ideas concerning 
the sources of the variability among individuals and 
species which provides tho material on which the 
selective forces of that struggle can play. Any high 
degree of specialization would, under the oircuin- 
stancos, appear to be disadvantageous. The cater- 
pillar which is restricted in its diet to a single species 
of plant must, one would have tlunight, run a greater 
risk of extermination than one wlii(5h is omnivoro\is. 
Yet instances of such specialization are not un- 
common. Nor are these phenomena restricted to 
organisms in a state of Nature, examples occur among 
cultivated plants as every farmer knows even if he 
fails to realize the fact. *, Any standard system of 
rotations with crops following each other in a definite 
succession is one, if not a very striking example. The 
basis of the rotation is a recuperative period, either a 
fallow, a leguminous crop or a manurial dressing 
followed by the crop responding best to the relatively 
rich soil, with tho succeeding crops those which are 
better adapted to a relatively empoverished soil. A 
study of this subject leads to conclusions which have 
a bearing on many practical farming problems and 
is, in oonsequenoe, worth a few moments’ considera- 
tion. If it is not possible here to give a full, 
detailed and annotated account of all the evidence 
bearing on the subject, tlie exigencies of the world 
situation must be pleaded as an excuse with the 
hope that there will be no unkindly readers to inter- 
pret this as a S(»reon for what is, in fact, the real 
reason — laziness. 

The first fact that even a cursory study of the 
subject of specialization brings to light is that it 
differs both in kind and degree. In kind, it may b^ 
in the direction of adaptation of an organism to- 
wards its inoiganic environment or to its organic, in 
wfiich latter case the reaction may be mutual. In 
degree, it may be slight or strongly marked. Nature 
itself has many examples to offer of both forms. The 
changes in the flora which take place in passing from 
the tropics through the temperate zones to the arctic 
circle or from low to high altitudes afford illustrations 
of the first form, in its slight manifestation, for the 
change is gradual ; the extended distribution of one 
species, even through one or more continents, and 
the restriction of another to, may be, a few square 
miles, illustrates the same form in its strongly marked 
manifestation. In a narrower field, as the ecologist 
well knows, varying soil conditions may have a 


distinctive effect on the flora and here, perhaps, tho 
first bearing of the subject on practical issues is 
found. There can be little doubt that large sums 
have been thrown away in opening up to cultivation 
lands in those large imdeveloped spaces of the world, 
particularly in the tropics, only to find them unsuited 
for the purpose. In many of these cases the loss 
might have been avoided by a preliminary sui’voy of 
the natural flora, though it has to be admitted that 
frequently tho available knowledge is, at tho time, 
inadequate and is accumulated only as the result of 
experience. 

Interaction between two organisms in Nature is, 
perhaps, best illustrated by such cases of pests as 
tlmt noted above of the caterpillar. While few cater- 
pillars are omnivorous, those of different species 
oxliibit wide ranges in tho degree to which they limit 
themselves in their diet. More striking examples 
will be referred to below. 

Spe(3ialization is, thus, seen to be inlierent iu 
Natiu*e. As such, it has a fundamental bearing on 
agriculture, though, from its very prevalence, it is 
accepted as such by the farmer without recognition 
of the fact ; as when he does not attempt to grow 
sugar cano in England or beet in the moist tropical 
lowlands. He cwicepts it, again, when he decides 
which variety of a particular crop he will grow as 
best suited to his land. He ought to accept it but, 
too frequently, does not through failure to realize tho 
fact, when he determines the manurial dressing he 
will apply. The broad differences in the requirements 
of different crops are, perhaps, sufficiently under- 
stood, but there is much evidence accumulated in 
recent years to indicate that different varieties of one 
crop, such as sugar cane, vary considerably in their 
requirements of tho different plant foods. Fertilizer 
dressings, therefore, should bo adjusted primarily to 
the character of the soil but, secondarily, to the 
special requirements of the plant. 

It is to the facts of specialization, too, that the 
plant breeder owes his position as an economic 
power in the agricultural industry. Man, working in 
conjunction with Nature on an empirical basis, has 
made use of these facts from very early times to 
extend the range of the economic cultivation of most 
crops by varietal selection. He has had to be content, 
liowever, with such varietal forms as Nature lias 
thrown up and it has remained for the plant breeder 
to give direction to this work and of malice afore- 
thought, so to speak, raise varieties adapted to the 
particular cemditions under which it is desired to 
grow the crop. With the advancement of genetical 
knowledge and technique, the older order is in pro- 
cess of reversal ; it is no longer entirely a question of 
“where are land and conditions to be found suitable 
fur the growth of a desired crop,” but “here are 
certain lands and conditions, adapt the crop to them.*’ 
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SPECIALIZATION. SUSCEPTIBILITY AND SYMBIOSIS 


Of this phase sugar cane is an excellent example. 
In the space of little more than two decades, to take 
one instance only, a vast modern industry of sugar 
production has been built up in northern India. It is 
true that cane was largely grown throughout the 
tract before, but the fact remains that the industry 
in its modern development and pi’esent scale owes its 
being to the creation by “nobilization” of varieties 
containing the valuable characters of the noble canes 
combined with the hardiness of S. spontaneunu 
Varietal si>o(*ialization, too, is being employed in this 
crop to a growing extent to meet different require- 
ments arising from local variations in soil and 
climate. Monoculture, in the sense of the (iultivation 
of a singl(‘ variety throughoiit any wide tract, is 
rai^idjy becoming the excerption rather than the rule. 
Even in so small an area as Barbados resort is being 
made to a group of varieties while the tabulated 
statements of the varietal position in Jamai<‘ai show 
well the growing tendency to make use of varit^tal 
specialization. 

It is, however, in tlie matter of disease that 
specialization is found in its most intense and com- 
plex form ; complex, because it is not sj^ecialization 
r<\siilting from the m<iulding of one pliant body to a 
rigid frame but from the mutual interlocking of two 
pliant bodies, the host and the jiarasite, ai»d, in some* 
cases, even tliroe, two liosts and one parasite. This 
IS that braiK^h of si>ecializa(ion which covers the 
phejiomeiia of suscejitibility and which plays so 
important a role in agriculture. Difficulty arises hero 
from the fact that it is impossible to dofiii(3 with 
certainty the contribution of each organism le the 
liarmony, if such a word be appropriate (o the re- 
lationsliip between host and imrasite. 

Seen from the angle of parasitism as a whole, the 
same range is found in the degree of s})wializatiou. 
Tliough it is not possible with present knowledge to 
say that truly omnivorous or iinivorous (to use a 
word the dictionary does not admit) species of para- 
sites exist, it is undoubtedly the case that the range 
of hosts attacked by different fungi or insects vark^s 
widely ; and the adaptation may be so perfect that 
the slight differences characterizing varieties of the 
same species may be sufficient to account for im- 
imuiity of the one, and susc^eptibility of another 
variety. It is, too, a specialization which shows 
itself not only as an association of a particular para- 
site with a particular Ixost, but it may be with a 
particular organ of the host. To such a degi'ee is this 
carried in the fungi that crop diseases are capable of 
being broadly classified according to the organ 
attacked. 

If the facts of this specialization which limits the 
petrasite to a small range of hosts, are more prominent 
among cultivated plants than in Natiu'e, the reason 
is that, in Nature, a constant check is imposed both 


by the rarity of exi^anses under a single species and 
by the balance established between the numerous 
liohabiting species, a balance between host, parasite 
and hyper-parasite. Expanses of a single species are 
the rule in cultivation and afford the ideal environ- 
ment for the rapid multiplkation of the parasite 
until the disease assumes epidemic form. Especially 
is this the case when, owing to the conveyanije of tlie 
parasite to a new country, it is free to develop with- 
out the control of the h^qiei* -parasite. 

If the facts of specialization combine with those of 
cultivation to emphasize the role of the parasite in 
causing disease, these same facts open the road to 
control, for the localized enemy is more readily ex- 
posed to attack than one which is ubiquito^is. Many 
and varied have been the methods adopteii for the 
Control of disease, but they have one common de- 
nominator, namely, by a close study of the host- 
jiarasite relationship, to find that particular limit to 
the {)arasite’s environment, imposeil by its sixKualized 
adaptation, which offers the best point of advantage 
from which to direct the attack, and to attack it at 
that point. The method so indicated may be crude 
or involve highly technical control, and examples of 
most of the methods now commonly adopted are to 
be found in the experience of the sugar cane grower. 
As crude methods may bo cited rogueing against 
mosaic and the burning of trasli to destroy the larvae 
of borers. Th(\v arc methods for the most j>art appli- 
cable whei*c spe<‘ialization is of a low order. Change 
in the environmt'ntdl (‘onditions so as to render them 
k«s favourable for the jjarasile offers another oppor- 
tunity which forms the basis of the attack now being 
made on the locust by locating the centres of inci- 
pient swarming, di'feiniining the particular conditions 
which render these so favourable breeding groiuids 
and seeing how those can be so altered as to render 
them less favourable. More particulate are sucli 
methods as sttM*piiig sots in hot water, doi)eudent for 
Huecess on a differential li^thal temptirature between 
host and parasite. Where alternate or alternative 
hosts are involved, the elimination or control of the 
loss valuable one affords another line of attack used 
ill the case of the maize-cane-mosaic, the wheat- 
l>arberry-rust and tlie itotton-other Malvaceous plants- 
staiiior (Dj/sdercus) relationshi])s. The list could be 
extended almost indefinitely. 

Another form of control depends on the truth of 
the old adage tluit big fleas liave little fleas 
upon their backs to bite ’em and on the further truth 
that, very frequently, a large degree of specialization 
associates particular large fleas with particular little 
ones. In other words, the peats which attack organ- 
isms are themselves the subject of attack by hjqier- . 
parasites. It is a form of control commonly termed 
biological and is well illustrated in the sugar cane by 
the use of TrichogrammayLixophaga andMeiagonisty- 
lum to control the borer. Different in degree only, in 


X IJSJ.y 1941, p. 312. 

331 



November 


THE INTERNATIONAL SUGAR JOURNAL 


1941 


that it is the little fiea’^that is controlled by the big 
flea, is the use of the giant toad, Bujo marinua. 

Of greater importance than all these methods, in 
that it is applicable to so wide a range of cases, is 
the growing use of the fact that recent advances in 
plant breeding have rendered it possible so to mould 
the host that it no longer dovetails into the parasite. 
The raising of resistant varieties has become the 
dominant method of fighting particular fungoid and 
virus diseases in plants. In the (!ase of the sugar 
cane, ‘examples are too numerous and too well known 
to recite here. The resistant variety has been the 
salvation of the sugar industry of more than one 
country. Success, however, rests on the high degree 
of specialization in the host-parasite relationship — a 
degree such that an alteration in the host may be so 
slight that the actual difference in such cases escapes 
identification — and on the fortunate fact that these 
difforencjes, whatever their nature, are usually of a 
simple character readily yielding to the art of the 
breeder. 

There is found in Nature, however, a further 
relationship between two organisms which differs 
from that of host and parasite. This latter is a detri- 
mental association in that the parasite lives at the ex- 
pense of the host. The present relationship is a bene- 
ficial one for, from it, both gain an advantage. The 
most striking example of this symbiosis in Nature is 
provided by the Lichens. This is a true i>artnership, a 
particular fungus withaparticulai’ alga, in which the 
association is so intimate that the combination takes 
on as characteristic a form as that commonly 
associated with a single siiecios ; a form which will 
reappear oven on re-combinat ion of the two organisms 
after they have been growji in dissociation. In this 
partnership it is the alga, woven into the hyphal 
network of the fungus, which builds uj) the elabo- 
rated food supply for their joint use, and the fungus 
which provides protection, water and the mineral 
reqnirements. 

Symbiosis >)lays an important role in agriculture. 
The best known example is the plant-bacterium 
relationship in Leguminous plants. The bacterium 
located witlun the root nodules characteristic of 
])lants belongs to a groui> tlie members of which are 
able to “fix” the free nitrogen of the air. Hence tlie 
value of a leguminous crop in the rotation, a vahic’ 
which’ was appreciated by the farmer before the 
explanation was forthcoming." Of this association it 
may be said that the specialization is of a high order. 
On the one hand, it is obligatory, for the legume will 
not attain its full development in the absence of the 
bacterium ; on the other a free interchange of bac- 
teria between different species of leguminous plants 
is not possible. For this latter reason it may be 
necessary, before growing a particular legume where 
it lias not previously been grown, to “seed’* the soil 
with the appropriate bacterium. For this purpose 


cultures suitable for soy bean and lucerne are now in 
commercial production. 

Thei'e is, however, a less known and more general 
example of symbiosis, recognition of which is likely 
to have a profound influence on agricultural practice. 
It is a plant-fungus association in which the relation- 
ship is neither that of host and parasite nor partner- 
ship, but of landlord and tenant, in which the fungus 
or mycorrhiza penetrates the tissues of the root. 
There is accumulating, as the result of recent work, 
a mass of evidence which, if falling short of final 
proof, at least strongly suggests that there is here an 
association which forms an essestial link in the chain 
of life. Without it, the natural circulation of matter 
through plant to animal and back to the inorganic 
state lacks completeness. Plants grown without, or 
\mder conditions which lead to an inadequate 
development of, the mycorrhiza lack stamina, that 
subtle something which helps them to resist disease. 
Further, the ill effects of such conditions are not only 
transferred to the next generation through the seed 
but become apparent in a diminished value of the 
product as food for animals, including man. The 
means by which the mycorrhiza achieves this impor- 
tant result are not yet clear but it may be strfted, it 
is hoped with sufficient accuracy, that it is as an inter- 
mediary which short-circuits the full cycle by inter- 
cepting the partially decomposed organic residues and 
serving these direct to the plant. Those residues, 
humus, thus become an essential factor in sountl 
agricultural practice. 

With this conclusion, the problem of soil fertility 
is at once placed on a new plane. It is no longer 
sufficient to consider it in its purely physical and 
chemical aspects, a problem of soil texture in which 
the role assigned to humus is the simple one of 
affecting texture, or of amounts of available plant 
food, particularly nitrogen, phosphorus and potash. 
Humus undoubtedly plays a far more subtle role, 
the details of which have yet to be worked out. In 
a recent paperi R. J. Bordbn writes “It is quite 
apparent from the data presented herein that soil 
fertility includes something else besides N, P and K. 
It is our feeling that this “something else” is largely 
the relationship between the soil organic matter and 

its rate of decomposition Its (organic matter) 

rate of decomposition will be governed largely by 
the number and kinds of micro-organisms.” May 
not the key which will provide an answer to this 
questioning be found in the myconhiza associated 
with the cane plant f 

H. M. L, 


A Tbinioad Centbn ASIAN. — ^The Times recently men- 
tioned the fact that Jabooran, a Moslem woman who went 
from India in 1840 to work as an indentured labourer on 
a Trinidad sugar plantation, has died in that island at the 
age of 130. She left five children, 27 grandchildren and 
67 great-grandchildren. 


1 Hauaiian PlanUrt* Rteord, 1941, 45. p. 61 
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The Cost and Value of Scientific Investigation. 


It will be generally admitted that present day 
agriculture has ceased to be the empirical industry 
of former times and has now so definite a scientific 
basis that it requires technical guidance and investi- 
gation if it is to main tain its present status and 
progress. Stated in other words, any comitry whicli 
neglected to provide for this need would soon find 
the agricultmal section of the community placed at 
a serious disadvantage in relation to its more fore- 
seeing neighbours and com]r)etitors. Yet the provision 
of funds for the purpose offers a problem fraught 
with perplexity, and this perjdexity arises from the 
fact that the cost of such investigation conforms to 
no ordinary system of accountancy. While the bene- 
fits, in the sum, are undoubted, it is rarely i)ossible 
to say that this or that particular investigation has 
l>oon financially profitable. These are the (;onditions 
where the small unit cannot undertake the cost, for it 
(;aimot afford the risk ; and in most countries, the 
jTidustry is built up of such small units. 

That is one aspect of the case but there is anotlier. 
Agriculture is in all countries a basic industry and 
in many the dominant industry. It is more than 
that ; it is a mode of life of a large section of the 
community. Agricultural prosperity materially affects 
the prosperity of the community as a whole ; it may 
even bo said without gross exaggeration that a pros- 
perous agriculture is essential to the health of all 
communities. There is, thus, a very pertinent argu- 
ment in favour of the cost of those investigations 
being in part at least borne by the community as a 
whole — in other words, that it shall be state-aided. 
These two arguments have, in most countries, carried 
the day and agricultural investigations are, for the 
most part, considered to be a function of government 
and the cost, thus, centralized. This has two dis- 
advantages ; in the fiist place, though we are told 
never to look the gift horse in the mouth, it is 
indubitably true that the mass of humanity has 
relatively little respeot for something it does not pay 
for and the practical result of this attitude is the 
difficult problem of how to bring the results of investi- 
gations so conducted effectively to the notice of the 
practising agriculturist. In the second place it means 
a divorce between theory and practice which en- 
courages the investigator to follow the, to him, more 
interesting paths of theory. 

It would form an interesting commentary on tliis 
theme to follow out the way these problenas liave 
been answered in the different countries and to 
trace the degree of success attained in each case. 
Such a study cannot be undertaken here. No finality, 
universally accepted, has yet been attained and 
individual attitudes vary widely. To some, such 
investigation is as vintage port, to be drunk only 
with due solemnity in the inner chamber — ^that is 
the view of some investigators ; to another it is the 


champagne of life acting as a solvent of all and every 
care ; to a third it is the whisky of modern times, 
dear and nasty ; to a fourth, it is the poison which 
represents all that is evil. In view of this divergence^ 
of opinion on the value of investigations of this 
nat-ure, it is as well that, from time to time, the 
(tonmiimity should bo reminded of the debt it owes 
to the investigators. Such a reminder lies before the 
writer in an article entitled “Roseandi on Sugai* 
Plants and Some Prafjtical Adaptations” by E. W. 
Bbandes and appearing in the ArchiefA The paper 
is confined to a consideration of the work sponsored 
by the United States Division of Sugar Pbint In- 
v'estigations during the past 20 years and the conidii- 
sion drawn is that its value npproaclies a thousand 
million dollars of conserved caj^ital and added 
national wealth. That is the estimated value of tlie 
direct gain; indirectly, half a million persons wlm 
might otherwise be on roli(!f have been given a raean.s 
of livelihood. The cost of this rcseareli is not. given 
but it is noted as relatively little. 

In this iKjriod of 20 years a series of interruptions 
have mari’ed the snioothness of the path of the 
several sugar industries <lno, for the most part, to 
natural causes, priiunpally disc^ase. The situation in 
the Southern States, culminating in 1926, was so 
ominous that the death kiudl of the industry was 
confidently sounded. Even the minor poultry indus- 
try was claimeil to be more profitable. The cause' 
was the unnoticed introduction of tlie virus disease, 
mosaic. As is well known, the remedy was found as 
Ihe result of an elaborate programme involving tlie 
combing of the worI<l for breeding material. In 1927, 
when the first new variety was introduced, t)io nndir 
had been reached with the production of under 
.50,000 tons sugar. The rise has since been continuous 
as the result of further varietal introductions until, 
in 1958, production bad attaint'd nearl 3 ^ 500,000 tons 
—a ton-fold increase from approximately a doubled 
acreage. Puerto Rico has the same story to tell, 
though witli less emphasis for, with its more variabte 
climate, the disease was responsive to an adeqiiatt* 
degree of control by rogneing in certain tracts. 

In arriving at an estimate of the return from the 
investigations conducted, all production with ro- 
f*ased plant material where fa ilnre had I’esulted from 
low yield and part of the production on lands 
jeopardized but not actually abandoned is accounted 
es credit. Further credits are the capital investment 
in factories, machinery* plantation railways and 
specialized equipme^nt in areas abandoned or marked 
for abandonment. On this basis the industries of the 
Gulf States owe to these investigations over a period 
of 14 years $350 million with the present ernplo.y- 
mont of 60,000 workers or, calculating thi’ee depen-, 
dents to each worker, a livelihood for 240,000 persons 


^ AreM^ft 1041, 2, pp. 74-84. 
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The first mosaic resistant variety was supplied to 
Puerto Rico in 1919 since which date the yield of 
sugar per acre has increased by over 100 per cent. 
Though the early investigations liere were tlie work 
of the Division, they have been carried on by the 
local institutions, to the work of which further 
improvements aie due. For this reason only half the 
annual increments in acre-yield are taken in credit, 
but even so, these total $225 million while salvage of 
capital investment totals $10 million with livelihood 
for 25,000 workers or, with their depimdents, 100,000 
persons. 

These are the conclusions ch'awn in respect to the 
cane sugar industry. The history of the beet sugar 
industry runs on parallel lines. In the decade pre- 
ceding 1934 the average acre yields di'opped in some 
of the Western Statues from 15 to 5 tons or less, not 
taking into account the acreage a>)andoned. This 
resulted from the ravages of the sugar beet vims 
disease known as curly to}>. It is the record of an 
area ncjwly opened up imder reclamation projects 
with high hopes, a brief j>eriod of fine prospects 
followed by failure and ultimate abandonment with 
factories, each representing some half million dollars, 
left derelict. The nadir here was reached in 1929 
when work on the disease was commeiiced. 1931 saw 
the first evidence of the road to recovery in the 
development of resistant varieties and, by 1934, the 
variety US 1 was introduced for cultivation by the 
farming community. Varieties US 34, US 33 and 
US 12 followed in quick succession and, by 1939, 
some 235,000 acres of the 300,000 acres subject to 
curly top were j)lanted to varieties arising from these 
investigations. As a direct result the cultivation of 
sugar beet has been renewed in California, Nevada, 
Idaho, Utah, New Mexico and western California ; 
dismantled factories have been re-equipped and new 
factories erected. Tht^se, it is stated, are the conse- 
quences emerging from the work of a dozen or more 
scientists. 

In this case the capital in vested in farm lands, 
farm equipment, irrigation systems, factory equip- 
ment, transportation and power facilities directly 
concerned in sugar jiroduction is placed at $350 
million, to which must be added that of the impor-^ 
tant subsidiary industries of supplies and services 
and the livestock industry supported on the sugar 
beet industry’s by-products. Nearly one fourth of 
this ca])ltal, say between $80 and $100 million was 
jeopardized, (’red it is reasonably taken, therefore, 
for the major i.ortion of this as well as of the $25 
million representing the recent expansion of the 
western industry. 

If these are what may be termed the direct con- 
sequences of these investigations, the indirect 
consequences are of hardly loss importance. For 
nearly a century the State’s beet industry hod been 
dependent on Europe for its seed supply and it re- 
quired the impetus of the demand for specialized 
varieties to bring home the precariousness of such a 


dependence. Methods had to be, and have been 
through the sponsoring of the Division, worked out 
for the raising of beet for seed and they differ radi- 
cally from the conventional European methods. 
These “garden** methods have been replaced by short 
o(!Cupancy of the land and the abundant use of 
machines. 1939 saw the production of over 6 million 
pounds of seed of the resistant varieties and the total 
of home raised seed, which includes that of leaf -spot 
resistant varieties, in that year amounted to nearly 
14 million pounds. 

A brief indication is given of what this means to 
the industry under the present war conditions by a 
comparison with what happenefl dining the last war 
when meagre supplies of seed wore obtained from 
Germany through the blockade under bond prohibi- 
ting resale and exacting tlie return of the sacks. 
The possibility of unlimited expansion, should tlic 
W(»rld situation demand it> now exists and it is a 
security of a national industry the value of which is 
incajiable of monetary expres.sion. The dirwd bene- 
fits in the returns to the farmer in the seed industry 
amount to some $M million per annum. 

These are the results of investigations which have 
already been capitalized. Much further work* is in 
progress, not yet but soon likely to be ca])italized. 
8uch is the work on cold tolerance of the sugar cane 
and on black root and leaf spot of the sugar beet. 
In the first of thesis advantage is being taken of the 
discjovery in central Asia in 1936 of cold-resisting 
wild canes. The difficult ios experienced heic lie in 
the very different flowering jieriods and have been 
overcome by using the reversed Kea.sonH above and 
lielow the equator, growing the male jiarent in the 
North and the female in the South and transmitting 
the pollen by air. Thus was the first cross effected. 
The subsequent back cross was made Im^ally by 
artificial advancement of the flowering of the com- 
mercial cane in a photo-})oriod house. 

Black root and leaf 8})ot are two diseases which 
have caused trouble in the Intern lountain and 
Pacific regions. Seed treatment, rotations which 
sterve the pathogenic organism plus other field sani- 
tation methods have largely controlled the toll taken 
by the first of these diseases. The latter is being mot 
l)y the same moans as curly top, by resistant varieties, 
and US 217, released in 1938, has a high degree of 
resistance with a better performance than the 
European brands. A new release is US 200 X US 216 
in which, besides resistance, advantage is taken of 
first generation hybrid vigour. Of this only a limited 
amount of seed, some 200,000 lbs. in 1939, is 
available. 

Such are the results attained in the relatively 
brief span of activity of the Division. It may be 
argued that the law of diminishing return will come 
into play, but it has to be realized that tlie incidence 
of any new disease constitutes a new starting point. 

H. M, L. 
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Continuous Operation of Subsiders 

Fitted with Feed Wells. 

By J. G. DAVIES and R. D. E. YEARWOOD, Imperial College of Tropical Agriculture, 

in collaboration with 

C. R. D. SHANNON and P. J. KNOX. Ste. Madeleine Sugar Company^ Trinidad. 


Tlio rapidity of sottling observed during the 1940 
experiments on intermittent subsiders fitted with 
centre wollsi led to the suggestion that a battery of 
su(jh subsiders might bo so aiTanged that continuous 
oj)eration would be j)ossible. Until the present ex- 
periments were completed, it was not known that 
intermittent type subsiders had ]irevionsly been 
operated in this manner, e.g., according to the j)atent 
by CUEKVa and Ualdo described by Mascaro.* 
Their method is to operate tlie battery in j^araJlel, 
after fairly elaborate modifications havti been made 
to the plant. No full description has yet been bmiid 
of eitlier the necessary ofjuipment or the exact 
method of operation. It does not, liowcver. a]>]X*ar 
to include the u.se of centre wells.* 

The .success of the centre well for continuous 
operat ion is ba.sed on adequate provision being made 
for obtaining ojitimum juice velocities so that the 
floes once conducted to the bottom of the tank will 
remain there. Considering the newer ty|)es of con- 
tinuous Kub.sider, the Fortier is rectangular in hori- 
zontal cross-.soction, wliile the Dorr, Baeh and Graver 
are each cylimlncal. In the Fortier, the re.sult is that 
the juice flows at ev<‘n velocity over the trays to the 
])oint of draw-ofl. In the Dorr, Bach and Graver 
the velocity of the juice either decreases during the 
course of flow from point of admission to point of 
(Iraw-ofl or it increases. At the point of admission to 
the tray, that is wlien tJie juice is mud-laden, then* 
IS therefore eonsidt'rable variation in vT*locit>' in (he 
different ilesigus. 

The continuous operation of intermittent type 
subsiders fittinl with centre wells is comparable to 
that of the conventional type continuous settler. 
1’he mam structural difference is that, while in the 
latter the oomjiartments are super-imposed, in the 
former each tank forms a sejmrate eoinpartment. A 
rectangular tank fitted with centre well and operated 
eontiniiously has a straight -forward flow at even 
velocity which is similar to that in the Fortier. 
Also the centre well conducts the flow downwards in 
a similar manner to the baffle at the inlet end of (he 
Fortier. 

Experimental. 

The experiments wore conducted in the Collegi* 
Factory, Later, some observations were made on an 
installation at Usine Ste. Madeleine. In the expori- 


iiu*iits carried out at the College the juice velocities 
at dis(5harge from the c.entre well were 0-33 f.p.m. 
and 13*8 f.p.m. At Usiiie Ste. Madeleine, the juice 
vehicity at disc?harge from the centre well was 
0*6 f.p.m., and the velocity along the length of the 
tank ()'198 f.p.m. Also, in the College experiments, 
the effect of an oil .seal with continuous opc*ra(itiu 
wa-. examined. 

(a) College Exjjcrln}( tttfi, Wlieii operating the sub- 
siders in the Exi)eri mental Factory eontiniiously, the 
lower juice vel(K5it5^ 0*33 f.ji.m., was obtained by 
working four subsiders together, ca(*h fitted with a 
14 in. diam. centre well. The higher velocity of 
13 8 f.j).m. was obtained by a similar arrangement 
ex<‘e])t tliat thi* c(‘ntre well diameter was 2*25 in. 

The first attemiit was made with jiiiee entering at 
the higber velocity. 13-8 f.p.m. without an oil seal. 
A state of extreme turbulence* was created, and there 
apj)eare<l to bi* no possibility of obtaining sidtU'd 
juice. This cxp(‘riment was therefore abandoned. 

Clarifiers Nos. 1 and 2 Wi*re then fitted with centre 
wells to give tlie lower juice veloctily, 0*33 f.p.m. 
Further, Nos. 2 (0*33 f.p.m.) and 3 (13-8 f.p.m.) were 
oiI-sf*Rled. so that the four subsiders then providisi 
means to obtain a strictly comparable test at each 
velocity with and witliont oil .seal. 

/\gam difficulties were exjierienced as in tli<i 
Part 11 experiments* because of the lack of .size and 
the arrangement of the subsiders. The draw-off pqx* 
floats ent(*r the juice immediately next to tlu* centre 
wells, henci* with a 3 in. immersion of the pipe, and 
centre wells 30 in. deep, the clarified juice had to be 
<lrawn off a ili.stauce of 27 in. immediately above 
the jKiiiit of inlet. 

The conditions were ihcietoie by jk> means favoui- 
able for the test, and the requiroil delicacy of control 
of rates of inflow and outflow of juice and mud wa.^ 
beyond the po.ssihilities of the equipment for any 
jirolonged period. Hnwe\’er, a reasonably satisfactoi y 
run was eventually obtained. During this time, the 
higher vehx'ity without oil seal showed no .signs 
whatever of proper settling, but tlie subsider was 
nevertheless operated so that the velocitie.s, etc,, 
sliould not l>e upset. The otliei* three subsiders gave 
varying results. They are set out in tin* following 
table : 


l I.SJ,, 1040, p. 245:; 1941, p. 300. 2 Pror, lllh A.S.T, Cuba (1937), p. 71. 

3 The tenn '‘centre well” la here used to continue the original terminology , and give credit to the orlgiaal Hawaiian work. But neither in 
tlie Oolloge factory subsldera nor at Ste. Madeleine ia the centre well In the centre ot the tank. The term “feed -well” would be more 
appropriate, and ia uaed in the title of this paper. * 1941, p. 800. 
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J iiieo inlot. 


velocity f.p.m. 
With or without oil 

0*33 

0-33 

13-8 13-8 

Heal .......... 

with 

without 

with without 

Clariiled juice : 

C.S.K. turbidity 
Mud : Total 

0-635 

0-774 

M90 — 

insoluble matter 
I)or cent 

2-0 

1*6 

1*6 — 


Bearing in mind the size and other foatuies of the 
equipment ami the conditions mider which this 
experiment was carried out, it appears indicative 
that a low juice inlet velocity with oil seal gives the 
best results. Also, a low juice inlet velocity without 
oil seal is of greater value than a high juice inlet 
velocity with oil seal. 

(b) Ste. Madeleine Observations . — ^Prior to the actual 
carryiTig out of the College exj)oriiiients, mention ha<l 
been made of them tc) Mr. C. R. D. Shannon, Chief 
Engineer of the Ste. Madeleine Co. As a result he 
and Mr. P. J. Knox. Chief Chemist, operat-ed their 
(jentro well intermittent subsiders continuously witJi 
satisfactory resulte. 


are 6 ft. deep, whereas in the other six units the 
plates ore only 4 ft. deep. This difference was with 
a view to determining whether any advantage woukl 
be derived from the deeper centre well. Under the 
particular operating circumstances none has been 
observed. 

Fig. 1 also indicates that juice enters the centre 
Well through a manually-controlled valve. Clear 
juice leaves at the opposite end through an anti- 
sciun bend, which is placed just below the scum 
evel and which is provided with an air break to 
prevent syphonic action. When liquidating, clear 
juice is drawn off by way of cocks placed at con- 
venient heights above the mud level. 

It should be noted that the mud outlet is at the 
juice inlet end on the centre line of the bottom 
plate, and not directly below the centre well. 

Mechanical scrapers operating at 6 f.p.m. are pro- 
vided over the full length of the bottom of the tank, 
in order to drag the deposited mud towards the mu<l 
outlet. The method of operation evolved is as 
follows : — 



Kig. J. 

The (darifier installation at Usinc Ste. Madeleine 
comprises two 1 8 ft. diain. 6-compartment Dorrs 
(not Multi -F(H^d) of 27,000 galls, capacity each, and 
seven rectangular tanks arranged as a battery, oatdi 
tank being of 7000 galls, working capacity. The total 
juice flow varies between 36,000 and 38,000 galls, per 
hour, of whicli 16,000 to 18,000 galls, per hour 4s 
liRTulled by tlu‘ battery and 20,000 galls, per hour 
equally divided between the two Dorrs. 

It is to be noted that the installation of the battery 
of intermittent subsiders in this particular manner 
was done to meet an emergenby, at short notice. It 
was necessary that floor space should be ec^onomiHed. 
The tanks were originally 14 in number, installed in 
line. Each tank measured Oft. wide as at present, 
but was then only 12 ft. long as against the present 
24 ft., and only 4 ft. 3 in. deep at the sides as against 
the present 7 ft. 3 in. Reference to Fig. 1 will show 
that the centre well is located at the side of one end, 
the rectangular enclosure measuring 8 ft. long X 2 ft. 
wide. In No. 1 unit the plates forming the enclosure 


The tanks are emptied 
in rotation, so tliat there 
IS always one empty, one 
liquidating, one Ailing, 
and the other four in 
continuous operation. 
By continuous opera- 
tion is meant that hot 
treated juice is con- 
tinuously entering the 
centre wells, and clari- 
fierl juice continuously 
being decanted. Suit- 
ably placed mud test 
cocks, as shown in Fig. 
1, run mud from the first 16 to 20 mins, after 
filling. Good quality clarified juice can however be 
decanted from the top draw-off almost as soon as the 
subsider is full. From that point onwards the mud 
cocks mil clear juice and there is no re-appearance 
of mud at test cock level. Exjwience with this par- 
ticular installation has demonstrated that mud need 
only be discharged when the subsider is liquidated, 
as in the cycle described above, which normally' 
is once in every 16 hours. 

The observations were carried out on No. 1 clarifier. 
At first it was hoped that a “contour map” of the 
mud levels at varying distances from the centre well 
would be obtained, so that some idea could be 
derived of the required dimensions for any future 
installations. In actual foot, a dip tube extending to 
a depth of 6 ft. below the surface of the juice failed 
to reveal any mud as such even close to the centre 
well. Tliis gave fairly conclusive evidence that even 
with continuous operation, admittedly at low velo- 
city, the centre well was conducting the floos to the 
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bottom of tile siibsider and once there they failed to 
rise again in any number. 

Observations were therefore made on juice tur- 
bidities at increasing distances from the centre well. 
All samples were drawn off 2 ft. 6 in. below the 
surface and 3 ft. 6 in. al)ove tiie mud level test cock. 
The result of the triplicate tests are prestmtod below. 

Distance from 

centre well .. 1ft. 4 ft. 7 ft. 10 ft. 13 ft. 
Juice : CJS.R. 

turbidity .... 0*619 0*471 *0373 0*361 0*342 

The mean mixed juice i>urity for the hourly periods 
previous to the taking of any one sot <^f observations 
was 77*16. A composite of the run-off from all inter- 
mittent clarifiers operating continuously gave 
0*666 C.S.R. turbidity. 

Considering the results in the above table, it will 
})e soon that the turbidity decreastjs fairly rapidly up 
to 7 ft. from the centre well, after which the rate of 
decjreaso is somewhat slower. 

Although the nominal working level of the sub- 
siders is 1 fl. from the top, in ac^tual practice and 
with the temporary nature of the iristallatioi), the 
operators find some difficulty in maintaining a con- 
stant level. Varying rates of juicii feed and draw'-off 
must lead to disturbances within the body of the 
subsider. But even so, and with such a low purity 
mixe<l juice, the clarified juice is of good quality. 

With the method of ojwation previously des- 
cribed it is seen that there is the equivalent of five 
subsidors full, if the rate of emptying one is equal 
to the rate of filling the other. At 16,000 galls. i>er 
hour, this allows 2*19 hours as the interval in which 
the juice passes through the intermitten ts. At 
18,000 galls. i>er ho\ir, the time is 1*95 hours. 

An examination of tlie reaction of tlie juice at 
different distances from the centre well is of interest. 
The means are sot out below. 

Distance from 

centre well .. 1ft. 4 ft. 7 ft. 10 ft. 13 ft. 

pH Draw-off juice 7*08 7*10 7*07 7*02 6*98 

It is to be noted that the general tendency is for 
the pH to decrease as the distatu^e from the centre 
well increases, i.e., os the time in the subsider in- 
creases. Each subsider is completely liquidated in 
rotation every 16 hours. There is therefore little 
likelihood of juice stagnation taking place. Liquida- 
ting in rotation is in fact one of the excellent features 
of this modus operandi as evolved by the Sto. Made- 
leine staff. 

It is known that when tri -calcium phosphate is 
precipitated in cane juice, the decrease in pH value 
on heating and settling is partly due to hydrolysis 
with the formation of free phosphoric acid and 
hydroxyapatite. Tlie decrease in pH values recorded 
above may therefore be duo to the residual effects of 
this reaction taking place. 


From the operational point of view, the liquidation 
of each sub.siider in rotation is worthy of discussion. 
Both intermittent subsiders and continuous sub- 
s>lers have their advantages. The main intermittent 
subsider advantages are : (i) The station is more 
flexible, and (ii) there is no pos.sibility of juice or 
mud stagnation. The advantages of the (continuous 
t 5 q^ are : (i) Low floor .space ro<tuirojn<^nt, (ii) low 
labour operating costs, (iii) denser muds, and (iv) 
improved heat economy. 

In operating intermittent subsid'*rs coni iiinoiisly by 
tlie Sto. Madeleine method, flexibility and avoiding 
stagnation are retained. Substantial saving in floor 
space is effected, becau.se intermittent subsiders of 
this depth could only operate on a considerably 
lengthened cycle. Also, being of such length mech- 
anical scrapers are reipiired to move the mud towards 
the outlet. Increased length moans a proportionate 
reduction in operating platform space. More im- 
portant still is that a battery of 2nd subsiders can be 
dispeiLsed with, and yet provide a suitable mud for 
the Oliver-Campbell Filters. 

As mentioned jireviously tlit' installation was 
erected hurriedly, for one cro]>'s o[>eration only. In 
a permanent arrangement c('rtain change.s could be 
made to facilitate operatioij, by way of suitable 
juice inlet and outlet controls and continuous mud 
withdrawal if required. Such changes would make* 
operation possible with no more than one attendant 
to the battery, whereas at present two are required. 

Similarly, the battery is not lagged. Even so, 
temperatures of clarified juice compare well with 
tliat from the Dorrs, 94^C. as against 96^C. respec- 
tively. This is brought about l>y thi^ compact 
arrangement of the subsiders. 

Conclusions. 

For (*oiitiiiuous opc'ration of intermit tent type 
subsiders, the following conclusions ai’c drawn from 
the present work : - 

(i) A low' juice inlet velocity is beneficial. 

(ii) Surface insulation, such as is afforded by an 
oil seal, is also beneficial. 

(iii) With juice discharge velocity from the centre 
well of about 0*6 f.p.in., and a velocity of juice 
travel along the clarifier of 0*198 f.p.m., there is 
little appreciable decrease in turbidity of clarified 
juice at a distance greater than 7 ft. from the centre 
well. 

(iv) The mud is denser, and hence more suitable 
for Oliver-Campbell filters than that formerly 
obtained after the second subsidatiou in batteries of 
intermittently operated subsiders without centre 
wells. In this respect it appears to be similar to that 
obtained from the Dorrs operating with the same 
juice. 

(v) The simple and effective method of ojwration 
evolved by the Ste. Madeleine staff is such that there 
is little lilmlihood of juice or mud stagnation. 
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Selection of Suitable Steam Traps*’ 

For General Sugar Factory Work. 

By R. L. GEORGE. 


In the opinion of the writer, a very large portion 
of the trouble with traps has been due to three 
causes : (1) Cutting down the piice to such a low 
figure that it is impossible for the maker to turn out 
an efficient and reliable article ; (2) the use of an 
unsuitable design ; and (3) insufficient care in the 
selection of the right tyjie for the application. The 
first two points are easily disposed of by purchasing, 
at reasonable prices, frona leading jnanufacdurers. 
This paper endeavours to set nut a few notes on tlie 
third point. 

There are tw’o well-known modern designs of 
steam trap, viz., (A) using a ball float arranged for 
continuous discharge, and (B) an inverted bucket 
arrangement for intermittent discliarge. It is difficult 
to generalize on which typo should bo used for any 
particular application. The ball float type is recom- 
mended ; Where the continuous discharge of con- 
densate is preferred ; for all superheated steam 
mains; for all general Idrainago purposes where a 
closeil sysiein is employed ; and for all very low 
pressures. If there is likely to bo air in the 
system, an air by-pass is fitted. 

The inverted bucket trap is rooominended : 
(a) Where au intermittent discharge of condensate 
is iiref erred ; (b) for general drainage purposes where 
open systems are used with a considerable quantity 
of air in the piping wlien going into service ; (c) for 
general process work, heating (joils, 8t6am heating 
systems, e^alorifiers, etc. ; and (d) for all drainage 
systems in which air is liable to be entrapped, owing 
to the unsatisfactory layout of the pipe system. 

For general sugar factojy work the inverted bucket 
t;ap is recommended for high pressures, say 100 
tc> 200 lb. per sq. in., and the ball float type for 
exliaust pressures, say up to 25 lb. per sq, in. It has 
unfortimately been the practice to purchase traps by 
specifying merely the size, but if they are to function 
properly they must >>e bought on the basis of capli- 
city. That two traps are of the same nominal size 
does not by any means indicate that they have the 
same capacity, as one may have a capacity several 
times that of the other. 

In designing steam traps, the body must be made 
suitable for the maximum working pressure of tliat 
portion of the system on which it will be installed. 
The working parts, however, should then be designed 
to give the maximum capacity under the actual 
working pressures across the trap. For instance, a 
lin. trap to operate with a pressure difference of 
100 lb. per aq. in. will have entirely different working 


parts from a 1 in. trap to work with a jiressure 
difference of only 26 lbs. per sq. in., oven though 
the overall sizes may be identical. 

Steam traps are made of various standard sizes, 
and are classified accoi'ding to the working pressures 
for which they are designed. They may be designated 
A, B, and C, and for a 1 in. ti’ap the pressure ranges 
are Class A, 0 to 50 ; Class B, 61 to 100, and Class C, 
101 to 200 lbs. per sq. in. The boro of the st3at is 
largest in Class A and is slightly reduced for oacli 
higher range of pressure. This is nec‘essary in order 
that the load on the seat may not exceed the safe 
operating power of each particular size of trap. The 
largest (*apacity of each seat is obtained when the 
trap is working at the highest pressure permissible 
and, tlier»)fore, the greatest c*apaoity is obtained at 
the prt)ssuros of 60 lbs. for Class A, 100 lbs. for Class 
B and 200 lbs. for Class C traps respectively. 

The table gives the aj^proxiiiiate capacities of 
modern inverted bucket traps and also bAll float 
steam traps, wlien discharging (continuously with 
pressure differcaicos as slated in the table. By pres- 
sure difference is meant the actual pressure acting 
acjross the trap itself, so that in cases where the trap 
discharges against a positive pr(\ssui‘o, this must be 
subtracted from the inlet pressure to give tlio true 
pressure difference. The capacities stated are for 
continuous discharge and therefore a maximum, and 
some margin should be allowed for intermittent 
working of the trap and losses due to pipe friction. 
It will be noted that the smallest capacity occurs at 
the low pressure section of each class, so that the 
capacity at 60 lbs. is greater than that at 60 lbs. or 
alternatively, a 1 in. trap at 50 lbs. has almost the 
same capacity as a in. trap at 60 lbs. The same 
applies to other sizes and comparative pressures. 



PreBBure 

Difference. , ^Bore of trap In inches. , 

LbB. per i i 1 11 2 

BQ. ia. Haaumuin galls, per hour. 

Class A — 

20 

90 

180 

360 

720 

1440 

Up to 50 lbs. 

30 

no 

220 

440 

880 

1760 

40 

125 

250 

600 

1000 

2000 


50 

140 

280 

660 

1120 

2240 

Class B — 

60 

76 

150 

300 

600 

1200 

51 to 100 lbs. 

80 

87 

176 

350 

700 

1400 


100 

96 

192 

386 

770 

1640 

Class C— 

125 

64 

107 

215 

430 

860 

101 to 200 lbs. 

160 

59 

117 

235 

470 

940 


175 

63 

125 

250 

500 

1000 


200 

66 

132 

266 

530 

1060 

Cast steel — 

250 


72 

144 

288 

675 

201 to 360 lbs. 

300 


79 

158 

315 

630 


360 


86 

170 

340 

680 


1 Proe. Quemttand See. Sugar Cans Tech., X2th Conf„ pp. 181-186. 



SELECTION OF SUITABLE STEAM TBAPS 


Traps are very often supplied according to the 
pressure stated on the order, which is probably the 
maximum pressure or the nominal pipe lino pressure, 
given to ensure that the trap will )>e strong enough 
to withstand the highest pressure. It is, however, 
equally important to know the pressure difference 
under which the trap will generally require to operate. 


and this is often less than tlic maximum on account 
of long lengths of piping and the attaehm<?nt of com- 
jiaratively small drain pipes to the trap. For instance, 
a trap may bo ordered fur 60 lbs. jircssure, in which 
case a Class B traj) will be supplied, Howt'Ver, it is 
quite possible that the actual working pressure at 
the traj) is in the region of say 40 or 50 lbs., in which 
case a Class A traj) would hti jmd’erable, particularly 
whore a largo capacity is i*e(iuired. On the other 
hand, modern traps allow a little margin of prc.ssuro, 
and in cases where the maximum pressure of a par- 
ticular installation exceeds the limit of CIas.s A by 
•say 10 lbs. or Class 13 or C by 20 lbs., the makers 
woukl, in cases of emergency, concede this amount 
of I'xcess i>rcssurc, which would probably reacli tin? 
trap only at infrequent intervals. 

As an exanqile of this point, we would mention a 
recent enquiry which specified a certain capacity to 
bo dischargetl at 60 lbs. pressure. This normally 
wonltl liavo required a 2 in. Class B trap, but if the 
10 lbs. excess pressure were allowed, a IJ in. Class A 
trap would have given the same capacity as the 2 in. 
trax>, both working at 60 lbs. pressure. It is, of 
coui’se, very difficult for the user to know wlieii this 
latitude can bo taken, and it is necessary to consult 
tbo maker in order to bo on the safe side. Fig. 1 
gives a range of curves for 1 in. traps designed for 
four different pressure ranges, namely 0 to 60 lbs., 
61 to 100 lbs., 101 to 200 lbs., and 201 to 350 lbs. 
per sq. in. Fig. 2 gives the curve for a special 
low pressure 1 in. trap designed for a maximum 
pressure of 26 lbs. per sq. in. 

In all cases, pressures quoted on the curves are 
pressure differences across the trap. The design 
principles apply to all makes of trap, and no maker 
can possibly give full service to the user unless he 
provides a series of traps, each for a particular 
pressure range. It will be clear from the table and 


from these curves that if a 1 in. trap is ordered, 
without its being (dearly specified on what range of 
pressure it is to work, the user may obtain a trap 
with a very much lower capacity than tliat available 
by (jorroct selection. 

One could, for instance, buy a 1 in. trap suitable 
for a pressure range from 201 to 360 lbs. per^q. in.. 

and use it on an exhaust main with a 
pressure diff(*rencc of 10 lbs. jier s(p in. I'hc 
(‘apacity under tliese conditions would be 
roughly 10 galls, per hour (Fig. 1, Giapli D), 
whereas the correct 1 in. trap, designed for 
a maximum pressure of 25 lbs. per sq. in. 
would have a rapacity of 380 galls. ]>er liour 
under the same conditions (Fig. 2). The 
pric<*s of the two traj is would be about 
equal, but the one used in its oorrect 
pressure lange would have a capacity 38 
times that of the other. 

A proper understanding of the prineiplcs 
of trap operation and design enables the 
usei to select the right trap for every applicjatioii 
and thus ensure for himself many yoarc of trouble- 
free service. 


New B. & L. Ubfhactometek. AN'hat arc rlaimed to 
ho outHtaniUng advantages in favour «)f the latest design 
of the B. & L. refraetomotor comprise : (1) compensator 
errors art' avoided by the use of a sodium vapour light ; 
(2) tlio total error is dimiuisliod by a largt\ long taper 
b«‘uriug ; (3) tlie full scale is used for the range from 
1*33 to 1*66, reutlings made to 0 • 00003 ; (4) there is a 
quick temjierature tqudibrium due to the small quantity 
of iiejuid required ; and (6) there is a minimum of moving 
jiarts, all of which are easily cleaned. 


Kanex Bagasse Plastic. -It is aimouncetl tliat a new 
plastic called Kant‘x luis bt'en dev'^eloped by Valentine 
Sugars, Inc., Lockport, Louisiana, by the tri'atment of 
bagcuiHo with certain chemicals, the identity t)f which ha^ 
not yet been disc losed. It is a satisfactory non-conductor 
of electricity, is very strong, and is said to be capable of 
manufacture! at a price below tiiat of any other plastic 
on the market. Credit for evolving it is given to T. H. 
McEllunney, chief chemist to Valentine Sugars, Inc. A 
factory for its production is being built at Lm*k]iort. 


Motor Sphut from Molasses. — As we go to press, 
some particulars come to hand of an invention which may 
have a considerable elfeid in solving tlie problem of the 
production of fuel alcohol from waste molasses in certain 
sugar-cane growing r’ountries. Briefly it consists in fer- 
menting the sugars present in molasses to but^\'l alcohol, 
which IS then ‘‘polymerized into a chemical equivalent of 
gasolint* with a high octane content." Dr. .1. \\\ Jeans, of 
Pasadena, Calif., is the inventor of the polymerization 
operation, and the process as a whole in sponsored by 
Dr. Wm. L. Owen, of Baton Rouge, who has patent rights 
on (!ortain of its aspects. At a recent ileuionstration of a 
pilot plant made at Baton Rouge, Dr. Owen stated that 
the "sugar gasoline" would cost about 15 cents per gallon 
to produce, i.e., three times the cost of the natural product, 
so tlmt manufacture would be economically impracticable 
except ill countries having surplus molasses and high- 
priced imported petrol. 



339 


The Future of Mill Electrification*^ 

By M. K. CARTER^ of Kalamia S.F., QoeefisIaa<i> 


I< is hard to understand why the electric motor is 
not used in Queensland for the most important duty 
in a sugar factory, viz., the crushing mills. Many 
other industries use heavy electric drives, cement, 
e.g., on such units as ball-mills, slurry-kilns. A well 
known steel plant in Australia employs heavy elec- 
tric drives. 

Tliere are many advantages for full electrification.* 
On tlie other hand, there are a thousand reasons from 
the “c^stablished practice” point of view why motors 
should not be used to drive crushing mills, and it will 
bc^ neoossaiy before planning a complete electrically 
operated factory, to have a mild engineering revolu- 
tion. The following suggestions are made regarding 
tlie Cf)n version of mills t/O electric drive. 

Tlio ideal i)ositi<)n for the power-housfj would be 
beside the boiler-house. This has the advantage of 
making possible short lengths of steam main from the 
boiler-house, and a sliort cable to the mill motors. 
The next step is the selection of the t 3 rpe of prime 
mover and generator t/O be used. A single stage 
impulse tuifrino of the, back-pressure type offers 
economy of space, absence of oil in steam, freedom 
from excessive vibration, uniform angular velocity, 
large overload capacity and high efficiency over a 
long range of load. As regards the generator, the 
liigh efficiency of the alternator is well known, and 
alternating current drives only will be considered in 
this paper. 

A 6600 volt alternator is preferred to the usual 
416 volt type for the reason that less space is required 
per kVA and a saving is effected in copper and size 
of switchgear. The insulation of the total installation 
must necessarily bo of a higher standard, but ths 
reduced size of tho switch contacts and main cables 
easily ofiset^s tlie extra care required in carrying out 
th :5 installation. In quite a number of industrial 
plants employing electric drive, medium pressure 
voltage (6600 volts) is foimd much more fiexible where 
heavy di*ives are conceined. 

Power Plant CapacAty . — As from a certain quantity 
of bagasse only a certain amount of boiler steam will 
be available, it is obvious, for example, that for an 
existing factory the total steam demand for the prime 
movers after electrification must not be more than 
that ruling before the change over. When steam 
conditions cannot be improved, the thermo-dynamic 
efficiency of the power-house iirime movers must bt* 
higher than the average thermo-d 3 mamic efficiency 
of tho factory prime movers which are to bo replaced 
by electric drive. 

It is recommended (and it has been done in quite 
a niunber of iiLstances), that when electrification is 


considered, on replacement of old boilers, new ones 
designed for higher steam pressure should be installed. 
For crushing cane about lOOb.h.p. is required per 
ton of fibre crushed per hour. The actual power- 
house capacity varies from mill to mill, and tho 
following examples are given ; — 

At “Grays Inn,” Jamaica, a totally electrified mill 
is operating* a 10,000 ton plant. The dimensions of 
the miUs are as follows : Rollers, 30 in. X 60 in. ; 
and number of rollers, 14. The capacity of the 
l>ower-house is 1600 kW, made up of tlueo 600 kW 
units, two in use and one standby. 

“Ingenio Ledesma,” Argentina, is another totally 
electrified mill.* The capacity of the plant is 7600 
metric tons of cane per day, tho milling equipment 
comprising two tandems of 19 rollers each. One is a. 
“Fives -Lille Trapick” completely electrified and com- 
prising five three-i'oller mills and a double crusher, 
with rollers 42 in. X 84 in. Each unit is di-iven 
through triple reduction gearing by its own individual 
motor, 3 phase, 60 cycles, 486 r.p.m. Variation in 
.speed is obtained by alteration of frequency. *Power 
for the milling tandem is provided by a turbo-alter- 
nator of 3600 kW witli three speeds, 40, 60, 60 cycles, 
tt is usually considered good practice to have at least 
two units, each of half the required output, and a 
third of the same size os standby, or for future 
c'apacity increase. 

The steam turbine as well as the back-pressure or 
})ass-out steam engine has its proi)er field of appli- 
cation according to size. Below 260 to 400 kVA 
steam engines of suitable design are usually preferred, 
wherecis above 400 kVA steam turbines generally 
should be provided. Some people consider the lowest 
power limit of an efficient steam turbine to be around 
1000 h.p. or 760 kVA. 

No hard-and-fast rule seems possible for deter- 
mining the power required for total electrification, 
but the following figures have been collected as an 
average value, from records of known totally electri- 
fied sugar mills : For a 70-ton per hour crusliing rate 
with each mill consisting of three rollers, dimension 
of rollers being 3 ft. by 7 ft., the power required by 
each mill to take aU emergency peaks would be 
360 h.p. 

In the first example given, four mills would require 
a total of 1400 h.p. or approximately 1050 kVA. The 
auxiliary plant required, such as pumps, boiler fans, 
centrifugals, cane luiloader, etc., would consume a 
further 1500 kVA, Therefore it would be necessary 
to provide in the power-house three 1600 kVA turbo- 
alternators, two in use, one standby, as well as a 
200 kVA oil engine for slack season operation. The 


1 Proc. Queemland Soc. Sugar Cane Tech., IWi Oonf., pp. 141-146 (here Abridged). 

2 AdvADtAges and diwidvttutaKc ij of electrification, partial or total, liave recently been dlscuseed. See T.SJ., 1940, pp. 167, 202, 241, 277. 
i T.SJ., 1940, pp. 167, 202. « 1988, p. 214 ; 1940, p. 16. 
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oirouits could be arranged so that all motors except 
crushing mill drives operated at 416 volts ; a 6600 to 
416 volt step-down transformer of 1600 kVA capacity 
would be necessary. The mill motors would be fed 
directly from the high tension board. 

The type of motor suggested for crushing drives is 
the A.C. salient pole synchronous type, the most 
robust, reliable and highly efficient, as well as the 
ii^test for its output, of all types of A.C. motor. It 
is suggested that the motors be connected through a 
fluid flywheel to the usual milling gears, the motors 
to run at constant speed and all speed adjustments 
to be made by the fluid flywheel. 

Fluid Coupling * — ^The type of fluid flywheel to be 
used is the variable filling type, known as the scoop- 
controlled fluid coupling. This typo is most com- 
monly used where any speed variation is required. 
The working principle is as follows : — The quantity 
of fluid in the working chamber is controlled by 
means of a rocking scoop tube which maintains a 
constant circulation through an external circuit of 
fluid draum from the working chamber, to increase 
or reduce the speed of the drive shaft as roquiretJ. 

The fluid is forced by centrifugal action through n 
number of leak-off nozzles near the periphery into an 
outer casing rotating with the impeller, this casing 
lioing large enough to receive the full contents of the 
working circuit. The scoop tube is carried in the* 
Mtat ionary housing an<l it-s cqien end can be moved 
progressively from the point where it is out of con- 
tact with the annulus of fluid, and the working circuit 
is empty, to the fully engaged position where the 
whole of the fluid is transferred from the outor casing 
and the working circuit is full. Return of the fluid 
from the scoop tube to the working circuit takes 
place automatically, adjustment of the scoop tube 
being effected either directly by hand or by means of 
a small worm -geared servo-motor when remote con- 
trol is desired, the servo-motor only rimning when a 
change of speed is being effected. The position of the 
scoop tiibe determines the amount of fluid in the 
working circuit and consequently the speed of the 
driven shaft. 

The outstanding features of the fluid oou})ling are 
briefly as follows : (1) Ability to “inch” and rotate 
at very low speeds ; (2) high torque at low speeds ; 
(3) perfectly smooth acceleration at constant or vari- 
able rate ; (4) complete positive and simple control 
in either direction | (6) steady speed under fluctuating 
loads ; (6) protection to installation from damage due 
to overloads. 

Hie loss in power through the coupling is given by 
the following example : In a large pumping installa- 
tion an 883 h.p. motor was connected through a fluid 
coupling to a centrifugal pump. The effective h.p. at 
the pump was measured at 866, giving a loss of 27 h.p. 
throu^ the coupling. 


The fluid coupling is now becoming the recognised 
device for transmitting power in such imits as boiler 
feed pumps and fans.i It is used extensively on tin 
dredges in Malaya, in which variable speed for the 
top tumbler at the ladder hoist is made possible by 
the use of a fluifl coupling driven by a 400 h.p. motor. 

CoPtrol Oear for Motors.- -The starting gear for the 
mill motors sliould be placed on a platform away 
from unsuitable conditions, and can be of much the 
same design as that of all modern power plants, i.e., 
H.T. iron-clad total ly-en(*losed rack-out cubicles. 
Automatic gear is not recoiiunendcd with mill motors, 
as this would introduce unnocessary complications. 
Remote control for speed regulation can, of course, 
t(uite easily be carried out with electrically-operated 
servo-motors at cacli fluid coupling. 

The reversal of motors can be carried out in the 
normal way by iiiterclianging two phases, the inter- 
change being made by means of air break contractors, 
which would bo of very robust construction. The 
contractors are electro -mechanically operated from 
the control board of each milling motor. The initial 
movement of each when closing is done by a solenoid 
with follow-up mechanical gear manually operated 
from the same lover which controls the solenoids. 

When a contrat^or is fully closed, the solenoid 
circuit is interrupted and the contractor held closed 
by mt<ans of a cam. When it is opened the cam pulls 
the contacts apart and thus positively breaks the 
circuit. The reversing contactors are so interlocked 
with other contactors provided in each starting panel 
that -they can only be operated on a dead circuit, 
i.e., when the main line contactor is opened. Once 
1 he mills were under way complete supervision could 
bo maintained from one point on the milling platform. 
Tlie sjX3ed of each mill could bo altered by remote 
control with a saving in labour, and unnocessary rush 
and bustle could bo avoided. 

The author is aware that- under prevailing condi- 
tions the considerations put forward are unlikely to 
be of much immediate practical value, but hopes that 
there may bo some points of future interest. 


Wabtime Fbeiohts. — As an instaiw i' of high freights 
for sugar during wartime, wo may cilo the case reported 
from Java of £16 per ton being paid for shipments last 
summer from Soorabaia to Suez. 


Brazilian Coffee Destruction. — Figures given by 
the U.S. Department of C^ommerce covering the Brazilian 
coffee industry show that the coffee destruction policy 
inaugurated in that country in 1931 to got rid of the 
excess of coffee produced has, in the subsequent ten years, 
eliminatod no less than 70,309,181 bags of 60 kgs., that is 
4,218,651 metric tons. The largest annual destruction was 
in 1937 when 1,031,786 tons was disposed of. The Brazil- 
ian coffee crop of 1940-41 is put at 1,251,000 metric tons, 
but that of 1941-42 is estimated to be considerably less, 
owing to adverse weather conditions during the growing 
period. 


1 Of mere dlieoi interest to the auger industry is its appUoatlon to oentrifugal drive. Two British centrifugal manufacturers have, within 
the last two yeen, adopted the device for their latest designs o! centrifugal. See 1989, pp. 221-220 ; 1941, p. 214 .— Ep. 
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Sugar Cane Fibre. 

By G. C. DYMOND, DarAaU> Natal, South Africa. 


Fibre is the general term given t-o a multiple 
variable in an industry where constants are few. 

In bygone days in Natal, Uba cane constituted 
100 per <iont. of the raw material and it/S fibre varictl 
within the possibilities of a single variety. To-day, 
with five varieties constituting the supjily, an 
additional variablt^ has betjoino significant, namely 
Varietal Quality. 

Tliis physical variation of fibre is especially notiee- 
ablo botwe(5ri two Indian canes ; do 281 and Co 290. 
Tlie effect of tins (piality factor is to upset the old 
fashioned ideas that higher fibre must uoco8.sarily 
indicate lowi'r <*xtraetions. In Natal the conver.se is 
generally the rul(». PRtNSEN Okkhlios forecast this 
(jondition in milling practice, wlien hi* stated that 
“Tn chemical comjiosition tlie fibres of the different 
cane varieties do not show considc'iable differences, 
but their physical aspect .s do, thus the fibre of every 
variety c»f cane has its own ])owei- to resist, pressim*.” 

In considering this inipurtant factor in practical 
niilling, it U]>poars strange that fibre is always 
referred to and not bagas.si'. Th(^ numerous d'diin- 
tions of fibre used in (he various sugar countries 
were suirimed up bj'^ Dr. Zerban at t.hf' Piu'rto Rico 
Congress of the International Society of Sugar Carv* 
Technologists, and the following definition was 


Fibre 

Hunge 
per cent. 

No. of 
Samples, 

Fibre 

per Rent, by 
Lixiviation. 

12 to 13 

12 

12-07 

13 , 

, 14 

13 

12-91 

14 , 

, 15 

22 

14-03 

15 , 

, 10 

31 

14-73 

10 . 

, 17 

7 

15-47 

17 , 

, 18 

11 

10-50 

18 , 

, 20 

Nil 

— 

20 , 

, 21 

7 

lS-00 


atlopted : “Fibre is the dry water -insoluble matter 
in the raw material delivered to the factoiy, including 
clean cane, field trash, etc.” 

This would appear to be a clear cut definition, 
but actually the detcrmiual ion of fibre as “water- 
insoluble matter” is purely arbitrary, since the 
solubility of fibre in water is affoetod by temperature, 
time of contact and nature of fibre. 

So-callod fibre consists of oclluloso, lignin and a 
pentosan, whirdi vary in jiroportioii according to the 
variety and its agi\ In 1930 the author found that 
the determiuat ion of fibre in Uba cane, using boiling 
wateir with changes evi‘.ry hour for a period of six 
hours, gave results much lower than those found by 
the indirect method recommonded by Cberligs,J 
tJjc average results being 


Fibre by 

Indirect 


Lixiviation. 

Method. 

Difference. 

12-12 

13 42 

1-3 


1 ‘Oano Suaar and its Muoufacture.’* SpRond Edition. P. 52, 


The method was thereupon modified, hot water at 
approximately 80°C. being used and changed every 
half hour with five changes altogether, the results 
from 103 analyses being rcsiioctivoly : — 

U-68 .... 15-32 .... 0-74 

This solubility of fibre in liot water was confirmed 
in the following manner : A largo sample of cano 
showed 12*7 per cent, fibre by tlie indirect method, 
and the following on successive treatments with 
boiling water : — 


1 Lour 

by boiling’ wator 

12*87 pi'r 

coiif. Fibi(‘ 

2 houi’fc 


12-15 


3 


11-77 

»* 

4 


11-88 


5 


11-82 

fj 

0 


11-82 

>» 

7 


11-00 

• * 99 

8 


11-33 

9f 

9 


11-22 

*9 99 

One wo 

11 Id expect .small 

irregularitie.s to due 


('xperi mental errors in sampling. Finally, tlie errois 
involved in determining the fibre by lixiviation weie 
iurtht^r complicated by the discovery that tJie 
difference between the lixiviation fibre and that 
c-alculatod by the indirect method increa,se(l with llio 


fibre 

content of the cane. 

Thus ; - 


Fibre 
per cent. 
Indirect 
Method. 

Dillerenoc. 

Moisture 
per cent. 
Bagas.se. 

Difference 
between 
Crusher 
and JjU'sidual 
Juice Puilty. 

12-53 

0-40 

03-7 

2-3 

13- 47 

0-50 

03-0 

2-S 

14-57 

0-54 

Ol-I 

3 4 

15-43 

0-70 

03-0 

3-5 

10-43 

0-96 

59-0 

4-2 

17-53 

0-97 

59-3 

0-0 

20-43 

1-83 

50-8 

0-3 


In 1941 Mr. Bechahd* demonstrated by statistical 
analysis that the primary juice lost per unit of fibre 
in Natal decreased as the fibre increased. A preliiui' 
nary survey of certain mill’s work this season shows 
that in a large number of cases, when Co 290 and 
Co 281 were crushed over a calculable period, the 
loss of sucrose in bagasse in the former lower-fibred 
cane was approximately 0*4 per cent, higher than 
in the relatively higher-fibred and higher-sucrosed 
cane Co 281. 

This is caused by the difference in the physical 
quality of the bagasse in these varieties ; for, whereas 
the fibre in the bagasse of Co 290 powders easily, 
that in Co 281 is long and tough and mills easily. 

This new factor of Varietal Quality entirely upsets 
the effect of the quantity of fibre in relation to 
extraction and therefore invalidates the principle of 

No^l Dbbkr’b reduced extraction formula. 

2 Proc. 15th Congress S.A. Sugar Teehnologiats* Aseoclation, 1941. 
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Recent Research on Rum Manufacture4 

By RAFAEL ARROYO.' 


SyMBTOTIC rHENOMI’.NA 

Work coiidiKitoci by iJie autlior hiuI liib ansociates 
ill olucidatiiig certain phenomena in the symbiotic 
fermentation of yeast and bacteria has led to the 
discovery of an important factor in nun manufactiuo. 
Tt. was foiinii tliat tli(‘ ba(;toria liad the power (»f 
inducing a high rate of multiplication of the yeast 
cells witli which they grew. Also, the enzyn ud activi- 
ties of the yeast colls weii' greatly activated, ri'sulting 
in a more rapid conversion of the sugars witli subse- 
(fuent appearanc'o of the jnetabolii; products of yeast 
fei'inentatioii. 

ill cej'taiu eases muiphological cliaugc^ weii* 
observed, lesulting in u striking swelling of the 
cells, giving thorn the apjioarance of so-called giant 
(•ells. Besides the yoiitliful cycle of the yeast cells 
during lerinentation was jffolonged. But the most 
striking observation made in these studies was tlie 
fact that this stimulus acted best and witJi nicicased 
vigour when the two cultures were separated from 
each other by a cpiartz wall. 

^riiis increased effect is explained on the groiuids 
tliat since the metabolic jirodncts (especially the 
Imtyric acid) of the bacteria are not m actual contact 
with the yeast cells they cannot exert their inhibitory 
influonees on yenst growth and propagation. Hence, 
the benefieial effect mi'i'ts with no contravening 
factors on its action njion tlie yeast cells. 

Variations in Fermentation Technique. 

Much work was devoted dining the last fisc^al year 
in studying the modifications in the chemical eoinpo- 
sitiou as well as organoleptic character of rum tjqx's 
tlirough the introduction of innovations or changes 
in either mashing or fermentation operations. The 
ri'sults obtained gave us the general impression that 
h(‘je lies a vast field of endeavour in scientifii^ rum 


making. Rums manutactuifd fiom sugar cane* juice 
Mere given different treatments either during mashing 
or fermentation witli the following results : — 

(a) Klims resulting from the fermentation of raw 
fresh juice as obtained directly after inilling, M^oro 
faulty as to yields, houquet and aging <|ualities. The 
time taken for aeijuiriiig maturity and melloM'ness 
was too long, and even then the quality was not of 
the first order. 

(h) Rums made fioin laiv cane juac jiasteunzed at 
HO"C. for 10 mins, iiievjoiis to luashiiig operations 
and final fermentation Mwe of much bet I it quality 
than those from tint Moated cane juice ; they ageil far 
more rapidly ; and besides, their yields wero from 
8 to 10 per cent, greater. 

(e) Rums produced from juice defecated and clari- 
fied previous to mashing and fei mentation weie of 
still higher f[uality as If) taste and bouquet. Besides, 
their maturing jirojierties Mere fully developed in a 
comparatively shoi‘< aging period. Yii'Ids M'cre about 
the same as in ease (b) above. 

(d) Rums feiniented at constant or nearly constant 
2 >H value during the entire fermenting period offered 
a ia%v product of great cleanliness of aroma ; the 
aroma itself being of a very smooth and delicate 
nature. Tlie jiroduct aged v'cry fast and tlie mature 
rum liad mellowness, smoothness and delicacy of 
taste. 

(o) Symbiotic fermentations botM^een yeast and 
vx'vXbliw fungi imperfccti gave rise to a really new type 
of rum quite different to any of the M'ell-knoMUi tyjDos 
in the market. Highest yields M’ero obtained. 

An effort was made to obtain a molasses rum 
ixissessing the e ha raeteii sties of sugar eaiio juice 
rum. Here again, M'e met Muth quite successful 
results, although at tho expense of yield. More work 
is considered necessary along this line. 


An American Broking Pioneer. — By the death 
recently of Mr. Ariel Moiurath, head of the Meinrath 
lirokorago Co. of Chicago, in his 83rd year, tho United 
States loses a loading figure in the wholosalo grocery 
brokerage biisnK'Ss. His organization was prominently 
identified with tho sale of retinod sugar as rejiresenting a 
number of tho larger processors, and he attained national 
prominence because of his experience in the sale and 
distribution of sugar. 


Puerto Rican Sugar Crop, 1940-41. — According tb 
the figui*e8 of tlie Sugar Producers’ Association of Puerto 
Rico, tho island sugar crop for the 1940-41 season pro- 
duced, from the 40 factories at work, 7,746,421 short tons 
of cane, 931,997 short tons (832,140 long tons) of sugar, 
witli an average tons cane per ton of sugar of 8-311 and 
a yield of 12-03. The largest individual factory outputs 
of sugar were Guanica with 80,103 short tons and Aguirre 
with 73,622 tons. 


U.K. Sugar Ration. — It was aunoum-cd last mouth by 
the Ministry of Food that from No\ ember 17th onw-ards 
tliere would be in this country a temporary increase in 
tho ration of sugar from 8 oz. per wwk to 12 oz., to 
operate during tho mid-\Mntcr months. Tho allowances 
to c-atenng establishments vs cre to remain unaltered. 


British Guiana Sugar Crop for 1940. — The sugar 
(-rop for 1940 in British Guiana, according to the Director 
of Agriculture, amounted to 167,045 tons, a decrease as 
compared witli 1939 of 21,000 tons. Cano was reajied 
from 03,692 acres, 1,348 acres being farmers’ canoe and 
the rest sugar estates acreage. The general average ^deld 
of sugar per acre was 2-03 tons. Of the total area planted 
to caiie, 37,600 acres were under POJ 2878, 24,102 acres 
under DIO, and 1,804 acres under D 025. Rum was 
produced to tho amount of 2,084,316 proof gallons, as 
compared Muth 1,422,671 gallons m 1039. 


1 dxtraoted from tho Annual Heportfor 1988*89 of the Agricultural Ee^eriment Station of the University of Puerto Pico. 
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Beet Factory Technical Notes. 


Factory Waste water Disposal. A. M. Berlin. Sugar, 
1941, 36, No. 7, pp. 22-23. 

At the Clarksburg (Cal.) factory of the American 
Crystal Sugar Co. a waste-water disposal system had 
to be installed to control the spread of Sclerotmm 
rolfaii, a fungus disease, found in the soil, and attack- 
ing the underground portion of the root. Small white 
fruiting bodies or sclerotia develop on the beet sur- 
face us <locay progresses, and are capable of floating 
from one place to another, and thus propagate the 
fungus. It is ossenl-ial tliat factory waste-water should 
be carefully cleaned of fungoid spores before beiiig 
returned t,o thc^ Sacramento Kiver ; othoiwiso water 
used from the river for irrigation might infect farms 
previously free of tlie disease. 

It consists essentially of a 5-aore, diamond-shaped 
st'ttling pond with baihuig and screening arrange- 
ments. The influent consisting of all factory waste- 
water, except a i^ortion of the cf)ndi ‘-riser waters, enters 
at one end through an 18 in. pipe, its flow being 
tlistributed by a series of V-shaped baffles and spread 
out to a width of 400 ft. und a depth of 1 ft. Witli 
this great flow area, velocity is reduced to such an 
extent that all debris which will not float is settled 
to the bottom of the pond, after which the water 
proceeds under two sets of surface baffles placed in 
pairs across and near to the centre of the poial. 

These baffles extend 4 in. down into the water and 
act as a barrier to all floating vegetable matter. 
After the baffles is a weir extending 6 in. up from the 
bottom of tho pond for tJio purpose of retaining all 
vegetable matter which would tend to creep along 
the bottom. Thi’ee longitudinal baffles are then used 
to converge the water to the outlet end of the pond. 

As most of the sclerotia either sink or float, the 
baffling system described above arrests the bulk of 
them. However, some of the same density approxi- 
mately as water can be carried tliroiigh to tho outlet. 
They are, however, stopped from passing out of the 
pond by a screening arrangement used at the outlet 
box, which is 30 ft. wide X about 12 ft. long, in 
which the watei* stands about 2 ft. deep. Across th§ 
centre of the box are four vertical screens of ll-mosli 
brass, which are designed to keep debris out of the 
final screens. 

Leaving the outlet box, the water flows through 
six gates, each 8 in. deep and about 20 in. wide, 
each of these feeding a screen box having a double 
screen bottom. The lop screen is 20-mesh brass, and 
the bottom one 32-mesh, these screens successfully 
screening out any sclerotia in the water flowing 
through them. They are removable for cleaning. 
Having passed through these, the water Is deemed 
suitable for pumping into the Sacramento River, 

It is advisable to ajjply some chemical treatment to 
tho water entering the pond. Thus about 0*26 p.p.m. 


of ouprxc sulphate is added to arrest the growtJi of 
algae, and about 10 p.p.m. of stove top distillate to 
prevent tho breeding of mosquitoes. Also, a little 
waste lime mud is added during the liot weather to 
avoid acidity, and some disinfectant or deodorant 
besides. This settling pond has been operated at 
intervals under the supervision of plant pathologists 
of tho California State Department who found tho 
water passing out of it to be free of all solid matter 
(including sclerotia). It has performed its purpose 
and operated siK^cessfiilly for five Hcasons. 

Water-Soluble Substances in the Beet Seed Ball, 

Bion Tolman and Myron Stout. i Journal of Agri- 
cuUural Research, 1941, 61, No. 11, pp. 817-829. — 
The amount of wattT-solublo substances present in 
boot seed balls varied not only with variety but also 
within seed lots of the same variety grown in different 
yoars or localities, and is possibly affected by climate, 
soil and maturity of the seed wluai harvo'-ted. Such 
substances were found to produce a toxic effect on 
germinating beet seed, both retarding germination 
and killing the radicles. Tliis effect may be a very 
important factor in causing differences in ra'o and 
total germination of seed lots in seed laboratories. 
Their adequate removal seems to be advisable in 
laboratory procedure whore blotters or similar sub- 
strata are being used for germination tests. They can 
be removed by either soaking or wasliing in running 
water, a 6-hour period of treatment being sufficient for 
their disappearance. Soaking in a sufflcionl volume 
of water to insure dilution of toxic substances was 
definitely beneficial, but not so effective as washing 
in running water. 

Sizes of Sugar Crystals (in the Sugars made by the 
Ghreat Western Sugar Co.). Th^, Sv^ar Press, 1941, 25, 
pp. 10-13. — ^Micro -photographs arc given illustrating 
tho shape of the crystal of pure sucrose, and showing 
tho relative sizes of the crystals composing : Table 
fine granulated ; “ sanding sugar ” ; bakers’ granu- 
lated ; XXX-XXX powdered ; and Johnstown 
granulated. Sanding sugar is coarser than fine 
granulated, and bakers’ granulated is really an icing 
sugar. Johnstown granulated is pure sugar extracted 
by a modification of the Steffen process from the final 
beet molasses sent in by all the G.W.S. Co. beet 
factories to the Johnstown plant. Such molasses 
contains 3 to 6 per cent, of raffinose, and though the 
Johnstown sugar contains 99*9 per cent, sucrose its 
crystals no longer possess the typical sucrose form. 
They are much more elongated (as is shown in a 
micro-photograph in original). Its habit of crystal 
growth is said to have been modified by its association 
with the rafidnose crystal, Hiough it oontams the 
trisaooharide only in undeterminable traces. 


1 Buresa ot Blast ladoatry, U.S. Department of Agrloultuie. 
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Deierminatioii of Reducing Sugars by the Munson and 
Walker Method : Errors of their Tables. 

Riohabd F. Jackson and Emma J. 
MoDonald.i Journal of the A.O,A.C,, 
1941, 24, pp. 767-788. 

Gravimetric methotis for the determination of 
j educing sugars have the disadvantage of being more 
time-consuming than volumetric processes, but when 
modified by the introduction of volumetric methods 
for the determination of the reduced copper they 
approach the volumetric methods with respect to 
convenience and rapidity. In the U.S.A. the Munson 
and Walker gravimetric method* is still extensively 


Sucrose. 

Invert. 

Sugar. 

By 

Thiosulplmtc. 

By 

Electrolysis. 

grms. 

mgriiiS. 

mtrruis. 

mgrms. 

1*880 .... 

120 

.... — 

238*9 

1*793 .... 

207 

386*6 

. . . 384*7 

1*770 .... 

230 

421*6 

421*2 

0*340 .... 

60 

150*4 

— 

0*320 .... 

80 

119*6 

— 


used at the j>iesent lime. It has the advantages of 
extreme simplicity anfl high j)recision. 

Erb and Zerban* have re-dotermined the coj)per 
values of the M. & W. mtdhod for sucrose-invert 
mixtures containing 0*4 grm, of total sugar, their 
results being in agreement with those of M. & W. for 
the middle range of concentrations, but in disagree- 
ment at the higher ones. Hammond^ iccently made 
a comprehensive revision of the M. & W. tables. 
Many of his values differ from those of M, & W. by 
amounts far greater than any probable exj>erimontal 
ciTor. It was the purpose of tlie present authors to 
contribute a third series of table.s, and to ascertain 
the source of the discrepancies between M, & W.’s 
and Hammond’s copper valuer. 

They find these differences to be due almost 
entirely to the respective methods of estimating the 
copper. M. & W. weighed the CugO, but it is now 
known tliat the preci])itatod CufO may bo contami- 
nated with organic decomposition produt-ts even 
when pure sugars are being analysed. On the other 
hand, Hammond determined the reduced copjxn* by 
electrolysis. 

The present authors also show that Hammond’s 
tables should be substituted for those of M. & W, 
formerly used, Erb and Zorbau’s analyses of 0.4 grm. 
of sucrose-invert sugar mixtures are in agreement 
with those of Hammond except within a short range 
of lower concentrations. The present authors’ figures 
here presented are in agreement within this range. 

Pxirther, the present investigation shows that 
reduced copper should always be determined by 
analysis, and not by the direct weighing of CutO. 


Various methoils for the determination of this copper 
are discussed. During the investigation the main 
reliance was the iodometric method in acetic acid 
with the concentration of KI (4-2 grms. jDer 100 ml.) 
specified by Shaffer and Hartmann,* and with the 
addition of thiocynato at the end of the titration, 
as specified by Foote and Vance.* Accuiate results 
were obtained by the ]x^rmanganate method, as 
modified by Schoorl and Regenbooen.* A method 
of determining CiijO by oxidation with an excess of 
dichromate and back-titration with ferrous suli)hato 
to a colorimetric or electrometric end-point is des- 
cribed in this paper. 


From 

Hammond’s 

Table. 

From 

Erh and 
ZERItAN’S 
Formula. 

r— — By Bichromate.- — - 
Colorimetric. Electrometric. 

mgrms. 

mgriris. 

mgrms. 

mgrms. 

238-7 

— 

.... 238-8 

. . . . 238-6 

384*2 . . 

— 

— 

— 

420*3 

— 

.... — 

— 

156*5 

158*2 

166-9 

156*8 

119*7 

. 121*3 

— 

— 


In the adjoining table are given the weights of 
copper obtained from various sucrose -invert sugar 
mixtures. These values follow the general tendency 
found in tlu^ previous analyses : an agreement with 
Hammond at the middle range of concentrations, 
and a sliglitly greater recovery of copper at the high 
ones. In the analyses of 0-4 grm. of total Migar the 
results obtained by the writers are in practically 
j.erfect agreement with those of Hammond. 

As for tile precision of the M. & W. method as 
indicated by Hammond’s and the present writers’ 
independent analyses, this is shown to be about 
0*2 per cent If the concentrations of sugar are 
restricted to the range between 69 and 207 mgrms. 
of reducing sugar, the aveiago precision appears to 
about O'l pej cent. 

Detenninaiion of Unfermented Reducing Snbstances 
in Molasses. F. W. Zkrban.* Journal of the 
A.O.A.C., 1941, 24 . pp. 656-662. 

Of the several metlioils 2 >roposed for this dc^tor- 
mination, the Associate Referee decided to study 
collaborativoly that ot the Java Sugar Exjioriment 
Station,* but instead of titrating the unreduced 
copper with iodine and tliiosulphate the Munson and 
Walker method was selected for the Cu determina- 
tion, it being in use almost exclusively in the U.S. in 
the official analyses of molasses. Three samples of 
molasses were submitted to nine collaborators for 
their results on the following procedure, No. 1 being 
a Cuban blackstrap, No. 2 a Cuban high -test molasses, 
and No. 3 a refiner’s molasses (unfiltered syrup) : 


l U.fl. Borenii of St»a4ards, Washington. I J. Amer. Chetn. See., 1006, 28, p. 608. a rnd. A Eng. Chem. (anal'y. cd.), 1988, 10, p. 246. 
4 J. lUt. Nat. Bur. StandardB, 1040, 24, p. 679. 4 J. Biot. Chem.^ 2021, 45, jp. 362. 4 J Amer. Chem. See., 1086, 57, p. 845. 

7 Zeitteh. V«r. deut. Zuekerind., 1017. 67, p. 668. 8 Associate Referee, Sugars and Sugar Products, A.O.A.C. 

9 •• Methoden van Onderaoek,*' ath ed'n, p. 866. 
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Transfer the sample (12 grins, of Nos. 1 and 2, and 
8 of No. 3, each (•(nioH])onding to 6 grins, of total 
sugars) lo a 500 ml. wido-imni tiled Erlemneyer flask» 
using in all 75 ml. of miter ; add 30 grins, nf coansely 
chopjicd Pdoishmariii’-’ bakt^r’s yeast (free of .starch), 
and mix with the molasses solution, (lose the flask 
with a stojijier jirovided with a delivery tube, the 
other end of which is immersed 1 cm. below water 
in a beaker. 

Platte the flask in a wator-bath at SO^'C., and allow 
to formont for at least 4 houi-s, shaking the flask 
from time to time. When fermonttxtion is complete, 
transfer the contents of the flask to a 250 ml. flask ; 
clarify with 15 ml. of neutral lead aci^tate (20grms. 
per lOOc.c.), make to the mark at 20'^(\, and filter. 
De-lead the entire filtrate with about 0*5 grin, of 
potassium or sodium oxalate (finely powdeied nn- 
liydrous), mix well, and filter again. 

Determine the Cu-redneing power in two 50 ml. 
portions of the final filtrate by the Munson and 
Walker method, aiifi r(^])ort tin* (''u fomul in each 
doterminatjou. Kun a Idank using wa*er msttwl of 
molasses. Tt- may l>e necessary to correct- for the 
y(J€i8t and lead ])recipi tales, using the Scheibler 
double dilution method. 

Results obtained show that weighing as CugO 
generally gives the highest results, owing to the 
inelvision of mineral and organic matter in the pro- 
cipitat/O. Ignition to (HiO generally gives lower 
results than weighing as OU 2 O, owing to the elimina- 
tion of organic impurities, but the results are still 
too high, as is shown by the volumetric detenniuat-ion 
of Cii in the precipitate* 

Most collaborators reported difficulties duo to 
foaming and violent bumping during boiling. This 
naturally affected he final rinidts. The only way of 
eliminating this source of error is to carry out tlu' 

I eduction at a definite tein])orature below the boiling 
point of I he mixed solid ion, e.g., by the method of 
QuisuMliiNii and Thomas, alr<‘ady adopted by the 
Associatinii. 

F. M. IlinuEnitANDT determined the imfermentod 
reducing sulistances m the residues remaining after 
estimating the al<*ohol yiold by the usual distillery 
method in all thri’e sanijili's. Results by this method 
(II) compared \Mth tlu)M‘ by the method described 
ah ve (I) w. n* as follows, expre.sscd as a poiciaiinge 
(•f the total sugars pr<*‘;(Md in t-ho original luola.sses : 


Method I 

Sample. Method I. (correrted). Method II. 

1 7-6 .... V)-84 .... 0-7 

2 2ti 2-34 2-3 

3 8*9 8-01 8-0 


It is seen, therefor<‘, that when a correction lactor 
(0*9) is applied to tlu* figures found by Method I, the 
results check with those liy Method II for molasses 
2 and 3, but not in the case of molasses 1, where 
there is a large difloronco. This question, therefore, 
requires further studv. 


pH Measurement in the Sugar Industry. A. Naoabaja 
Rao and N. S. Jain.i Proc. Qth Com, Sugar 
Tech, Asaoc. India, I, pp. 213-224. 

This is a comparison of mothod.s of determining the 
pH value of sugar factory products, each of which 
ha.s its own particular liability to error. In the colori- 
metric, which is rapid and easily performed, the 
degree of accuracy is not ot a high ordor. Using the 
olecitrometric method with the antimony electrode as 
the standard m(*thod, the following results woro 
obtained : — 


Nature of product. 

C.P.R. 

B.O.P. 

B.T.B. 

pH using 
Antimony 
P.B. Electrode. 

Haw Juice 

. 5*4 

. 5*2 

. . — 

. 6-2 

Clear .1 nice 

. — 

. — 

.. 7-1 

. 7-5 .. 7*2 

,, ... 

. — 

. — 

.. ()-8 

. 7-3 .. 7-1 

... 

. — 

. — 

. . 0*9 

7*2 . . 7*** 

», • • • 

. — 

. — 

.. 7*2 

. 7-0 . . 7-0 

PriKrt Juice 

. — 

. -- 

.. 7-3 

. 7*7 . . 7*0 

S^Tup (im.su Ipli.) 

(>•5 

. (h2 

.. (>4 

. — . . (»•() 

,, 

0*2 

. (;-2 

. . 0.2 

. — (M 

,, 

(ho 

. 6-4 

.. 0-4 

.. (M 

Syrup (milph.) . 

. 5*6 

. 5-1) 

. . — 

. . 5*9 

99 

. 6 *3 

. 6-2 

. . 0*2 

. - .. 0-2 

99 

. 5-8 . 

. 5*8 

.. . 

. r)-9o 

A source of 

erroi' 

is introduced 

whcMi different 


indicators are used to road the same range of pH, 
which error may vary with the indicator and the 
luodiict. Thus it is found while B.T.B. and B.C.P, 
invariably give results lower than with the antimony 
el(‘ctrode, the indicator P.R. tends to yield higher 
results. Another source of error in the colorimetric 
method is the jiresenco in sugar factory products c»f 
colloidal substances which act similarly to proteins in 
adsorbing one of the differently coloured c-onst itueuts 
of the indicator. 

[n the table below some results given by four 
different methods are eomjiared, in regard to whicl) 
the following comments are made by the authors : 
Almost as a general rule the colorimetiic method has 
given lower results than the electrometric u.sing the 
antinvmy electrode. On the other hand, the e.m. 
using the quinhydrone electrode yields higher results 
but these are very erratic, according to the product 
examinod. Errors in the (|uinhy(lione method may 
be due lo the interaction between calcium salt-s and 
the liydroquinone, as well as to the pro.sont of colloids 
having an adsorlxait effect similar to proteins. 

Figures are also given showing the effect on the pH 
value of the dilution of the product when using the 
colorimetric method, from which figures the following 
conclusion is drawn : “In factory work in determining 
the pH of dark coloured symps and molasses thc^ 
common practice is to dilute the liquid sufficiently 
witli distilled water before measuromoiit. Our obser- 
vations indicate that this mt^thod is likely to lead to 
inaccurate results and should bo strongly deprecated.” 

Tests woie not mailo with the e.m. method using 
the glass electrode, which, however, is acknowleilged 


1 Imperial Institute of Sugar Technology, Oawnpore. 
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to be free from most of the sources of error common 
to other electrodes, and has been so simplified that 
accurate measurements are easily made even by in- 


Clear Juico ... 

Colorime- 

tric. 

6-6 . 

Antimony 

Elec. 

. 6-9 . 

Quinhy- 
drone Elcc. 

. 8*9 . 

Hydrogen 

Elec. 

• • • 

6-7 . 

. 6-76 . 

. 10-0 . 

6-77 

,, ... 

7-2 . 

. 7-4 . 

. 9-0 . 

7-4 

Press Juice ... 

7-4 . 

. 8-4 . 

. 9-9 . 

— 

,, 

84 ) . 

. 8-4 . 

. 9-9 . 

8-3 

,, ... 

7-6 . 

. 7-6 . 

. 9*2 . 

7-7 

iSyrup (nnsulph.] 

1 6-2 . 

. 0*4 . 

. 9-6 . 

— 

,, 

6-8 . 

. 6-9 . 

. 0*7 . 

4-9 


5-9 . 

. 01 . 

. 7-7 . 

4*3 

Syrup (sulj>h.) . . 

5*6 , 

. 5-95 . 

. 7-7 . 

— 

,, 

5*8 . 

. 6-9 . 

. 7*9 . 

— 


5-8 . 

. 5-9 . 

. 6-7 . . 

— 


experienced workers. Its use in sugar factory work 
IS to be recommended i?i preforcnco oven to the 
hydrogen electrode ni>paratiia. 

Removal of Silica from Boiler Feed Waters. The Betz 
Indicatory 1941, 10 , No. (). — Tliis is a problem 

which until recently has resisted the efforts of 
water chemists for its cojuplcte solution. Sodium 
silicate, iron salts, magnesium salts, and a number of 
otlier (‘ompoimds hav'e? bt‘en t ried, but while removing 
the SiO| more or less completi'ly the total solids of 
the wattT were increased, Quit«‘ r(‘cently, however, 
Betz, Noll and Maquirk piojiose the use of active 
magnesium oxide (“Remosir'). Advantages of this 
reagent used in conjunction v'ith tbe standard 
Inne-soda softi’iiing juocess are that tbe solids eon- 
timt of tJie troakul water is not increased (being in 
fa(‘t somewhat reduced ) ; t hat no aildit ional ecpiipment 
is rofjuirod ; that no increase in tlu^ hardness and 
alkalinity icsults; and lastly that the amount of 
lime and soda ash used in the softening remains the 
same. Besides this, the magnesium oxide is itself an 
(*ffick*nt coagukmt, which makes it unnen'cssary to 
use any otlier preparation of the same nature in tlie 
treatment. 

Comparative Tests of Chemical Glassware. K. 

Wickers, A. N. Einn and W. Stanley ClabauuIi.! 
J}UL rf* En(f. Chent, (analy edn. ), 1941, 13 , No. C, 
pj). 419-422. — This jiaper deseribe,s the results of 
comiiarativo tests of four brands of eliemieal glass- 
ware made in the U.S.A., three of which were boro- 
silicate glasses including Pyrex ami the fourth 
(Vycor) a 96 per cent, silica glass. Those glasses were 
compared with respect to acid reagents (suljihurie, 
phosphoric and hydrochloric ; alkaline (N/2 KOH, 
etc.) and nearly neutral NaCi buffered at various pH 
values ; and also with respect t o mechanical shock 
(striking a flask, beaker, etc., with the tii> of a pen- 
duhun of fixed length swung through arcs of increas- 
ing length until broken). Results of all these tests 
are graphically shown, and the feature of them is 
their remarkable variation, in the different tests 
certain beliaving well in some and less in others. 


Determination of Surface Areas (of Activated Carbon, 
etc.). P. H. Emmett and Thos. db Witt.^ {Ind. cb 
Eng, Chem. (analy. ed,), 1941, 13 , i)p. 28-33. — During 
the past few years a method for measuring surface 
areas of fine powders by moans of low temjieratnre 
adsorption has been developed by Brunauer and 
Rmmett and fillwirs.® It has been applied to a variety 
of noii-metallie adsorbents including soils, various 
salts, and Darco.* Since the method is eornjiaratively 
simple and rapid in ojieration, it is here utilized in 
mmsiiring th(3 surface anvis oi a number of indust ri- 
eally important finely divided matiiiials, including 
carbon blacks, Ba*S 04 , and eemeut. 

Colorimetric Determination of Nitrate in Water, etc. 

Martha B. Shinn. Ind. db Eng. CJheni. (analy. ed.). 
1941, 13 , p]>. 33-35.- -A method employing sult>hanil- 
amide and iV-(]-iiaj)hthyl)-ethylene(liamine dihydio- 
ehlorid(‘ is propo .ed. Th«*se reagents have been found 
superior to sul])haiiilic acid and a-najihthylamirie lor- 
merly ( iiiployetl, in that tlie colour developed is 
clearer, rcardu's its maxinuan intensity more rapidly, 
and ri'inains stable for a longin' time. 

Spectrographic Examination of Fertilizers. F. E. 

Hance. B('j)ort of Comniiftcr-tn-dhargr of Exj)t. 
Station of the Hawaiian S.P.A., 1940-41, pp. 97-98. 
—In work on th(‘ piesenee of so-ealled ‘'minor” or 
“micro-nulrK'iit’* elements m modern hatilizors, 
spectrogi*a]»hie examination showed traces of zinc in 
(Canadian ‘'Aminu-phus,'’ loek phospliates and super- 
phosphates; manganese in ‘'Uiamoii” and Canadian 
”Ammoii-]>hos" ; and Vioroii in Chile nitiate of potash, 
Trona sultiiiuto of potash ami Canadian “Ammon- 
phos.” Molasses from two }>Iantations in Hawaii 
showed considerable amounts ot silicon and iron, 
smaller amounts of manganese, and traces ot eojijier, 
molybdenum and cobalt. Neither boron noi zme 
were presi'iit m this liy-jirodnet. 

Use of Sugar in Meat Curing. C. Kobkut Moi lton. 
Food J\Janufactiirv, 1941, 16 , No. .5, pp. I(t7-I09.-- 
Di.s<russt's the direct (*ffei’t ol .>iigar on the fkivour of 
I'ured iiieui by masking tin* luushne^s of salt and by 
eoiitrolling fermentativ^i^ m-kon, as well as liaving 
<»ther important fiiiietions. Piesenee of dextrose i-. 
sixid to be essential in normal enring. 

Filter-Cake Utilization. Evport of the Committec^U’ 
Charge of the Experiment Station, Hawaiian S.P.A., 
1940, pp. 25-26. -At, the sngg(?sti(m of Dr. H. L. 
Lyon, two xiossibilitic's for utilizing filttT-eake weix* 
investigated. In the first, this by-product was sub- 
mitted to an axii'oliio fermentation in a small jnlot 
plant, the gases jnoduced being collected and 
analysed. Thoir composition was fonmi to vary 
greatly, containing in one test 50 to 60 per cent, of 
liydi'ogen, and m another consisting mainly of 
nitrogen. In Iho second, thii rate of docom})osition 


1 National Bureau of Standards, Washington, D.C. 2 .Tolrn Hopkins ITnivcraity, Baltlmorp, Md. 

5 J. Afner. CAm. Soc., 1986, 57, p. 1764 ; 1937, 59, p. 1553. -» Jbui., 1937, 59. p. 2082. 
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of the £Uter-oake by micro-organisms was studied by 
adding various fertilizers and maintaining in a moist 
condition, i.e,, submitting the material to a compos- 
ting treatment. When no fertilizer at all was added, 
the result of composting was to reduce the original 
volume of the cake to about half, and to effect a 
very complete decomposition, leaving little fibre. A 
material was thus obtained similar to a rich garden 
loam. When fertilizers, as sulphate of ammonia, 
sulphat-e of potash and superphosphate were added 
(5 to 12 lbs. per 100 of the cake), the decomposition 
was less complete than in the absence of any ferti- 
lizer. There would appear to be present sufficient 
nitrogen in the cake for its dec^omposition. Some 


resiilts showing carbon -nitrogen ratios are given 
below, the optimum 0/N ratio for normal plant 
growth being somewhere around 10 or 11 : — 


Before After 

OompoBition Ctomposltlon 

Series A, no fertilizer added . . 23 7 : 1 .. 11*6 : 1 

Series B (6 per cent, sulphate 

of ammonia) — . . 6*9 : 1 


It may be found advantageous, therefore, to com- 
post fiilter-cake for its application to fields. It was in 
fact found that cane variety 31-1389 when planted 
in filter-cake which had been composted for six 
months (Series A above) produced a growth which 
was judged superior to that observed with Makiki soil. 


Correspondence, 


A Matter ol Terminology. 

To The Editob, 

“The International Sugae Journal.** 
Dear Sce, 

In the April issue ol The International Sugar 
Journal (Note*; and Comments, page 103), I am 
taken to task for the use of the word “alternate” 
in place of “alternative,” and of the specific name 
'*vaaculorum'^ in place of ^^vaacularunif** in the title 
of my paj'ior “Alternate Hosts of B, vaaculorum'' 

The use of the word “alternate” was deliberate. 
In this investigation, we were not specifically inter- 
ested in alternative hosts as such, but in alternative 
hosts which might servo to carry-ovoi' the disease 
and then transmit it back to sugar cane. That is to 
say, in different genera acting alternately as the host. 
In further illustration, I might quote the case of 
downy mildew dist^ase of sugar cane : both maize 
and Sudan grass may be infected with this disease 
and thus both act as alternative hosts for Scleroepora 
sacchari, Sporulation of the fungus is prolific in the 
case of maize, and transmission of the disease from 
maize back to sugar cane can readily be effected ; 
but, during oiu* studies, no sporulation has beou 
observed on the diseased Sudan grass, and it would 
appear that sugar cane can not be infected from 
this source. 

It is our Cfintention that in such ease maize acts 
as an alternate host and wo believe that the use of 
the word in this sense falls within the Oxford English 
Dictionary definition “done or changed by tm'iis, 
coming each after one of the other kind.” Further- 
more, a perusal of current phytopathological litera- 
ture indicates that such use of the term “alternate 
host** is sanctified by usage. 

In 1924, VON Kiuchnee {Zeita. Pflanzenhrank,, 
34, 260) expressed the opinion that the spelling of 
the species name of B, vaacularum should be “vascul- 
orum,** and this view was later accepted by Elliott 


(“Manual of Bacterial Plant Pathogens,’* Baillidre, 
Tindall & Cox, 1930). 

In this connexion, wo would refer your corres- 
pondent to the International Rules of Botanical 
Nomenclature as adopted by the International 
Botanical Congress. Herein is stated “the driginal 
spelling of a name or epithel must bo retained, 
except in the case of a ty]>ograpliic error, or of a 
(*learly unintentional orthographic error.” 

Prior to the publication of the title under disputo, 
we referred the matter of the spelling of “vascul- 
orum” to the Director of the Imperial Mycological 
Institute. He replied, “We have followed ICiechnbr 
and Elliott with the spt3lling of “vasculorura” to 
replace Cobb’s original “vascularum” because we 
believe his spelling was an unintentional ortho- 
graphic error.” 

If we err in the spelling of “vasculoriun” it must 
be conceded that we err in good company. 

Yours faithfully, 

C. G. HUGHES. 

A as istan t Path ologiat. 

Bureau of Sugar Expt. Stations, 

Brisbane, 

July 16th, 1941. 

We are glatl to publish the above letter. In the 
first place it shows the dangers accompanying the 
use of words which have both a common and rathei* 
vague moaning, and also a well-defined technical one. 
The explanation given by Mr. Hughes should re- 
move doubts as to his employment of the word 
“alternate.” With regard to the spelling of the 
si^ecifio name of the bacterium, we are glad to have 
the authority of the Director of the Imperial Myoo- 
logical Institute for what is, undoubtedly, the correct 
spelling on etymological grounds, and we hope it 
will receive universal acceptance such as is not at 
present, as we noted, the cose. — ^E p«, 
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Sugar-House Practice. 

Bagasse Fumaoe Operation and Destgn.^ K. s. Type C , — Aithou^U voUiin<3 it^ativ^o tu the 

Arnold. Proc, 9th Gonv, Sugar Tech, Assoc, heating Hiirft*ro is aj)jn*ec*iably larger than is usually 

p(). 126-134. provi<le<l, the results were nevertheless good, the 

Some Investigations, — ^During tho 1939-40 crop the liiriiaee gas temperature being high, indicating that 

Imperial Institute of Sugar Technology, Cawnporo, largo volume is bi iicficial rather than the Yeverse. 

conducted some investigations into the performance In this furnace the width l^etween furnace walls was 

of step-grate furnaces, and a few of the results of Oft., and b(*tween the boiler walls, 10 ft., resulting 

representative types are given in the ao(5ompanying m two stagnant corners being formed at either side 

tables. where the walls meet. This could be improved by 

Type A, — Results obtained were good, but it is to tapering the width of the combustion cliamber from 

be noted that with 14*8 per cent, of COj the amount 6 to 10 ft., starting from behind the check wall. 

I. — REstTLTs OF Investigations. 

/-Tempcratiires-N 

r-Flue gas composition-^ Excess ''F. Dmfts 

00| per CO per air per Furnace Flue atre.ir Appearance of combustion chnmbt'r and 

cent. Of. cent. cent. oas. gas. (In.) ‘ furnace gases. 

14*0 . . 4*8 . . ()*2 . . 28 . . 1920 . . 500 . . ()•(> . . Walls brightly incandescent. Occasional hazy flame 
14*8 . . 3*6 . . 0-6 . . 18 . . 1880 . . 470 . . O'O . . and some glowing sparks. 

10*0 .. 9-0 .. ()•! .. 73 .. 1890 .. 460 .. 0*75.. Walls brightly ineauclcMceiit. Xo flames, but some 

glowing sj)arkK. 

12-4 .. 6*2 .. u-2 .. 40 .. 2030 .. 490 .. 0-5 .. Walls brightly incandt>soent. Xo flames, and only a 

few sparks. 

8-8 ..10*0 .. 04 .. 96 .. 1902 .. 450 .. 0-7 .. Walls black. Dull rod flames extending to boiler tubes 

and large quantity of sparks. 

13*0 .. 6-6 .. 0-0 ..44 .. 1920 .. 470 .. 0*5 . Walls brightly incandescent . Intermittent hazy flame, 
164 .. 2*0 .. 1*0 .. 5 .. 1870 .. 470 .. 045.. with largo quantity of flaming sparks. 

11*0 . . 8’2 . . 0*2 . . 62 . . 2120 . . 660 . . 0*8 . . Walls brilliantly incandescent. Hazy flame.s, and 
16*9 . . 2*3 . . 14 , , 8 . , 2100 . . 620 . . 0-6 . . some glowing sparks. 

124 . . 7*0 . . 0*2 . . 48 . . 2060 . . 600 . . 0*7 . . Walls brilliantly incandiwent. Xo flames, and only 

m-casional sparks. 


Table II. — rAKTiocLAUs of Fra\AcKs. 

Heating 8 urlKW. Combustion 

Boiler Heating Furnace Grate Heating Sii rfaci* Total Combustion Vol aim*. Chamb er Vo l ume 

Type. Hurfacc, »q. ft. Area, sq. ft. Crate Ana. ft per cub ft. Fiuuace Volume. 

A 45160 77 . 67 lio t-a 

H 3140 36 .. S7 2’S 30 

C 3900 72 .. 54 .. 2-5 2*5 

D 3900 .. 54 .. 72 54 20 

K 3140 ,, 64 49 3-9 .. 2-7 

F 6000 ., 66 . 90 6 1 3 7 

G 4000 .. 71 .. 66. .. 3 1 .. 3-3 


of CO vrm treble wlvat it was with 14*0 per cent., Type I). — Perforiiuiiico poor, (he fiu*nace gas 

and that the temperature had been lowercsi, thus temperature being ex(i*cm(‘ly low; and, despite a 
indicating a falling off in efficiency with COg beyond considerable t'xcess of air, the CO content was 

14 per cent. Some sparks were observed jmssing with apprtH*iable. There was no imtaudeseence of walls, 

the gases. Alterations suggostetl are : provi.sion of a and the flaiue.s from tin* giato extended to the boiler 

dead-plate at the top of the grate, and the moving tubes. Bagasse particles iiould be seen falling hke 

forward and lowering of the curtain wall in front of rain from the gases passing above, binning when 

the fcH^ding hole, so a.s better to shield the incoming separated, but oii floating downwards becoming 

bagasse against entrainment of finer ])articl<*s, and extinguished due to the ab.scuice of oxygen in tho 

the sloping forward of the check wall. combustion chamber. When withdrawn tho a4j was 

Type B , — Excess air being used was much too found to be comjiosed almost entirely of carbon, 

high, the result of introducing secondaiy air through representing a serious loss of fuel. Faulty furnace 

holes at the front face of the chock wall. Otheiwiae design throughout. 

the design of the furnace is good, though alterations Type j&’.— Here again, though results 'were good as 

which may be suggested are : provision of curtain far as figures go, tho appearance of the combustion 

wall at feeing hole, and the sloping forward of the ohaml>er was poor on account of the large quantity 

check w all. of b urning bagasse particle.s passing in. the flow of 

i Coat limed Iron* 1941, pp. 286, 820. 
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pfasef?, tliose beitig discharged from chinmey and 
littering the siirroinidings. While the j)ro])or< ions of 
this furnacu^ are satisfactory, the shortcoming of tlie 
design is that tlie gases are i^eriiiitted to flow in 
streamline from grate to heating surface, and at no 
point interrupted and changed in direction so as to 
jiromote turbuh^ncc. As a result, light bagasse 
jmrticics ai’o easily entrained by the drauglit, and 
earried straight to tiie boiler. Alterations suggested 
are the moving for\^'ard of the furna<^<' proper, the 
introduction of a forward sloping che<*k wail, and 
the extending of tlie furnace roof. 

T'ypc F~~ I’he high figure i>f the flue gas tempera- 
tur<‘ for a boiler o]>erating at 160 ITis. per s(j. in. is 
to be n(»1ed. The fact that this was not lowered 
a})j)reeiabiy }>y r(*(ha'ing the draught until the <‘xee.ss 
air was quite inade({uato for satisfactoiy eombustion 
indieated that either tlie grate area was too large, 
th(' lubes were dirty or sealed, f»r that the gases 
were not coming into fnll (contact with the <‘ut ire 
heating surface of the boiler, it is inissible that in 
tluiir ]iatli to th(‘ fr<»nt bank of tidies tin* gases wen* 
not deflected sufliciently low to cause them to flow 
ovia* the low'^er poitions of the tubes in tliis band, 
the heat transmission in t^jis v‘ir*^a tlnis being too low. 
Imjirovod haftiing to cbnx'ct tliis is indicated. 
T\j 2 )e 6\~-'This furnace gave good residts. 

Disposal of Cane Molasses Distillery Slops. N. 

Sbinivasan.i 1941, 36 , No. 5, pp. 

31-32. 

One of the methods of disposal is to run the “slops” 
into the nearest stream, but this obvious and con- 
venient jirocednre is bi*coming incieasingly difticiilt 
owing to the ineonvenieiiee it causes. It seriously 
depletes the oxygen content of the water, destroys 
fish life and altogether the ^iractice is regarded as a 
nuisance. 

Hiochemical methods designeil principally to 
detoxify the effluents before luiming them info a 
stream or putting them on tlie laud have been intro- 
duced. Ill tlie Srivastava and Sou system,® for 
exarn])Ie, the idfluents are sepaiated from suspensi(»ns, 
tlie organii- matter bacterially oxidised in tanks with ♦ 
vigorous aeration and tlie colloids precipitated l>y 
lime. 

But from the com])osition of the distillery siM'ut 
wash it. IS evident that it contains useful fertilizor 
ingiediiaith , mainly potash, so fliat if these eould lie 
retunu'd to the soil from which they originally came 
it would be an (‘conornical nv aus of disiiosal. Wash 
as it comes tVom tlie stills cannot of course bo used 
on the field on account of its high acidity, and be- 
cause of the high (*ost of transporting such large 
volumes of liquid to locations in many cases miles 
away. 

1 Chemist, Mysore Su«ar Co.'s Distillery, Inaia. 


Ultimately, therefore, the question of recovering 
the potash (amounting to about 6grms. per litre) 
reduces to one of evaporating the water from the 
solution. This has been current practice in Europe 
and ill the U.S.A. in grain distilleries, whore the 
slops (containing 4 to 6 per cent, of solids) are evapo- 
rated to a tliick liquor which is mixed with screenings 
for use as foi tilizer or cattle-food. 

In the evaporation system usually a triple effect is 
used to concentrate the slops to a thick liquor, which 
is then burnt in a Porion furnace, as commonly used 
in jiapcr mills for recovery of soda from tlie black 
liquor. Combustion can be carried on with little 
expenditure of extra fuel, on account of the high 
content of organic matter twesent, only about 0*6 to 
0*75 ton of coal for 2500 galls, of the concentrated 
k1o])s being used. The residue has a KgO content of 
30 to 40 per cent., and the approximate cost of the 
jilant for dealing with 23,000 galls, of molasstvs per 
day, giving 1-32 tons of 30 to 40 i)cr cent, potash, 
would be Rs. 78,000. 

In .such a scheme the' largest ilem of expenditure 
is of course tlie (‘ost of the steam for evaporation, 
and efforts have been made to find some means of 
lessoning this outlay. 'Jlius Rbk’H* has dexrjsed a 
])iw*ess in whieh tho fermt‘n1(‘d wash, instt.‘ad of being 
de-aleoholizod in a still is sent to the first effect of a 
triple or quadruple. Practically all the alcohol with 
th(' water will condense in the calandria of the 
second effect, giving a condensate of 29 to 30 per 
cent, of Alcohol (by vol.), the third effect condi^nsate 
will contain only 1 to 15 jicr cent., and the fourth 
will have none at all. This second condensate is sent 
to a rectifying column, 96 per cent, alcohol being 
Uiken out from the toj) as usual, wliile tho third 
condensate is usihI for diluting the molasses solution 
for tho next batcli of ferniontiTs. Lastly, the concen- 
trated slops from the fourth effect may be sent to tho 
Porion fiunace for incineration tlieri*. In this way 
about 44 jier eent. of tlu^ cost of sti.'am as compared 
with the oi'dinary tirocedure i;an be saved, liesidcs 
whicli there is a i eduction of 100 per cent, in t)io 
volume of wash handled. 

Spray Ponds, V. Fevbb. Proc. Queensland Soc. 
Sugar Cane Tech,^ \2th Conf., jip. 201-203. 
Every spray pond pi’es(‘nts an individual problem, 
and therefore any general rult'S wliich may be given 
regarding their design and installation ninst be modi- 
fied to suit i)arti(uilar cases. Howtwer, the following 
features apply to most conditions : — 

(1) Cooling is affei^Iesd more by air temporaturo 
and humidity than by tho teinjierature of the water 
coming from the condensers. 

(2) In an atmosphere of 80 to 90 per cent, relative 
humidity, the temperature of the water may be low- 
ered to within 12 to 13”F, of the dry bulb temperature. 

2 Jl Science and Technology^ India, 1986, 2 ; 1.SJ,, 1987, p. 486. 


8 Chem. Met, Eng., 1929, 36, 1937, 44 ; and U.S. Patents, 1,930,861 (1988) and 2,010,929 (1986) 
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(3) In an atmosphere of 20 to 30 per cent-, relative 
h\imi(lity, the temperature of the water may be 
lowered about below dry Imlb tomiKTature. A 
properly laitl out pond sliould be able to cool water 
down to within 3 to 5"F. of tlie Hurroumling air 
bmiporature. 

The cooling ethcioncy t»i’ a spray system is ex- 
pressed by the following fonnula : — 



Whore Ti is the initial teinperatuie of the water, 
is the final tejnjvjirature of tlui water, and 2\ is 
the wet bulb (einperature. The tinal tcjuporature of 
the water depends upon many factors including the 
following : — 

The initial tempera tine of the water ; the existing 
atmospheric conditions ; (he arrang<urienl of the 
nozzles over the pond ; the wati'r pressure at tluj 
nozzles ; ainl the storage capacity of the pond. 

It is desirable to utilize nozzles wliicli give a fine, 
evenly distributed spray in the foi-m of a hollow 
cone. These, howevei . ai<’ incapable of [lassing large 
particles of suspendeil matter, and the ])ond must b«* 
kept free of weeds and other dehi is. Nozzles de.signeil 
to handle a reasonable' amount <if dirt cannot 
break iif) water into fiiu' pai tides LinleH.s ex<*e.s‘^ive 
l>ressures, of the order of 15 to 20 lbs. ))er .s((. in. he 
emploj’^ed. Normally a pleasure of 7 to 8 lbs. 
siiffieicTit for adecpiate cooling. 

Average spray pond areas range from 3'5 to 4*5 
sq. ft. per g.p.m. handU'd. A dei>th of 3 ft. is suitable, 
(’onsider an installation of 2 in. nozzles, with outlet 
oi ifiee 0*8 in. diairi., each discharging 50 g.p.ni. at 
7 Ih. jier sq. in. jiressuie. The hvder mains would 
usually he 20ft. a]><irt, willi a nozzle pite-li of 12 to 
14 ft. Such an arrangisuenl jirovules ample sjuiee for 
air lanes betwivn the sprays. 

JCven on calm day> all sprays produce an iipwaul 
air eurreut which is ino^t nt»eessary for proper cooling, 
fdosc .spai'ing of .sjuays rc^stiiels the air lanes, so tliat 
the systojii beeonie.N vapour loekeil, an<] tlie cooling 
thereby impairi'd. 

A more satisfactory tinal watei* temperature than 
that given by single spraying ma> be obtained with 
the mixed s])ray system, >vher(Mn the hot condenser 
water is mixed with an equal volume of cooled water 
from the spray ])ond. The mixture i.s pumped once 
through till 5 spi-ays, and emerges from the pond with 
a t-omporature several dogroos below that obtained 
with single spraying. Obviously the mixed spray 
system requires greater pond area, larger pipes, and 
more sprays. The pump capacity must also be in- 
creased accoidingly. 

Locomotive Maiatenanoe. F. Johoensen. Proc, 
Queenaland Sac. Sugar Cane Tech 12th 
Conf., pp. 176-176. 

The Boiler. — ^The steam-producing section of the 
locomotive often is the cause of more trouble than 


the engine section, due mainly to bad feed water 
and fluctuation of steam pressures (lirough heavy 
pulling on steep grades. Some of the most common 
tailures are <hie to leaky tubes, broken wall stays, 
broken palm stays, cracking of jilates from (*dge to 
liv^et boles, burning away of firebox front plate 
around fire door, and cracked tube* plates. 

Some of the miist eomnnai (*auses of leaks in tubes 
are bad feed water, huruiug away of the heading on 
tubes at llji' firebox end, and the breathing of tubo 
plates, q^’lie binning away of tubes can }>e oveicomo 
by lowering tlie fire li'vel. and fitting a beaded terriilo 
into tlie existing tubes. Aecuirmlation of scale be- 
tween the walls of till' fireliox througli faulty wasiiiug 
out is generally the cause of falliiri' of wall anil jiahu 
.stays. 

It is a goofl juaetiee to fit two to three longitudinal 
.Stays, according to tlie area of tube plate. The 
failure of the ]>alm stays is often caused by the .stay 
bracket being of too rigid eoiistiuet ion, not allowing 
for any vertical eXjiausion of the tube plate. Tliis 
tioiihle can be oveieome liy eoiisti lU't mg tlie palm 
stay biaeket of 2 m. X | in. material, with the end 
remforeed to tak(‘ tfie stay, and by carrying tlu* 
biaeket along the band ol the boiler foi a distan<‘e 
of 18 in. 

The cracking of front and liaek tirehox ]dat(‘s fi'om 
the edges of the rivet holes is eoinmon about firing 
level, and can lx* overcome by filk tmg the eelge 
plate witli a radius of Jin., thus eliminating 
sliarj) edges wliieh can he attacked by the flanie.s. 
Protector plates should ho fitted to liiebox doors to 
eairy away (h«‘ lieat, and also to prevent wear on 
the plates from slice bars. Rivets .should he lounter- 
sunk on the turimee si<le, so as to allow tlie jnotiH'toj* 
plate to fit snugly against the furnace ])late. Burnt 
firebox ])lates and cracked copper tubes [ilate can he 
sat isfaiM only built iij) or welileil with silicon eo]>per 
rod. 

Panyiing Gcar.---Tha taking up of u<'ai on engine 
parts has Ih'C'u .simpldled liy tli<* ini roduel ion of 
Welding. For instanei', tlie flanges ot wht'ds may he 
built n]» by welding wliere excessive wc'ai has taken 
]>lace, thus ]>reventing too great a leduelion in 
(humeter M'lien tui'iiing doiMi to get a standard vhed. 
The oM method of turning wheels with a gradual 
tajvr of two to three degrees has gone by (he )>oaril, 
atal wlu'ds sliould he turiieil jiaralld to aliont (lie 
width of a 40 lb. lail, and tlieii tajiered oil to tlie 
edge of the wheel. 

Piston, side real brasses, horn cheeks, et<‘., can 
also bo built up to avoiil re]>Iacing with new eastings. 
There are several methods of taking up wear on the 
sliding surfaces of axle boxes, th(* mo.st common of 
which is is to attach a strip of phosphor-bronze or 
stcxil to the face of tlie horn cheek ; this is lield by 
two countersunk bolts ami kept in place ]>y spigots 
attached to the strip, and fitting into recesses in the 
horn check. The strips can then bo packed out with 
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shims to the required clearance. Attempts have been 
made to improve on the half brass for side road 
l)C8ring8 ; but this tyi>e of bearing is still superior to 
the bush or floating bush. The life of a bush is gener- 
ally only one season, wh or cias a half brass can be used 
fKJin four to five. 


Masfsecuite Investigations. W. I.. MoCleery. JRepon 
oj tJis Co7nmiUee4n-Charge of tde ExpcrirneM 
Station oJ the Hawaiian 1940-41, 

pp. 105-107. 

“JJxisting crystallizers can be with rotary 

coils*liaving a ratio of 0*5 to 0*6 sq, ft. surfa(?o area 
cub. ft. of ca})Hcity and with the crystallizer 
sludl insulated witli Canoe (bagasse fibre-board), the 
nuisseouito temperature can be succossfully held under 
very complete control. A given ratio of revolving 
coil surface has at least double the effectiveness of 
stationary surface so that the above ratio is at least 
double that of any previous installation. 

Wlien coils of this surface ratio arc used as cooling 
coils they reduce tlio massecuite temp(»rature in 6 to 
8 hours to a ])re -determined miniimim figiue, which 
from a safety standpoint was about 120^F. (49XJ.). 
Warm water, approximately 2 to 3' oigher than the 
massecuite temperature (about 122''F, o' .50°C.), is 
circulated through the <*oils to inaiiH; oi the masse- 
cuito at this minimum tornperatun*. C’lystallizatioii 
proceeds at a fast rate, without daiigor of breakage 
of csciuiprnont from excessive viscosity, until the 
massecuite t-aturation tomp(*rature has droi>ped to 
the optimum point which has been determined, for 
practically all our facteries. 

This is a few dogi ees above or below 130°F, (54®0.), 
after which the massecuite is ready for rolu^atiiig to 
the saturation temperature with warm water circu- 
lated through tlie coils at not over 3 to 4°F. above 
the saturation temperature about 133"F. (66°C.). On 
reaching this it is ready for purging. This small 
difference between heating water and sat mat ion 
temperature is essential and reejuiros the largo <»oil- 
surfaco ratio to avoid local overheating. 

To shorten the total time in th(^ crystallizer, re- 
liealing can })c done cither in an independent heater 
or, preferably, in the mixer over the centrifugals. 
With cither method the heating surface requirement*' 
is about half that necessary when massecuites have 
l>eon m11ow'‘c 1 to cool in crystallizers without tempera- 
ture control to ap]>roximately air temporatui’e. 

For a mixer hmter, tlie coil -surface ratio should Vje 
about 6 sq. ft. of revolving coil surface per cub. ft. 
of massecuite per liour, preferably divided l>etwecu 
an upper and lower coil, with slotted plates of the 
Stevens patented lypt' above each coil, thus giving 
tWo-stage heating and insuring an even temperatiuo 
massecuite to the cent rifugal baskets. The revolving 
stub lieater of the Blanciiard heat exchanger type 
on trial at two factories has interesting po8sibilitie.s 
due to its low construction cost. The total time in 
process, exclusive of any reheating, is shortened with 


this high coil -surface ratio crystallizer to not over 
48 hours and with further practice can probably be 
reduced to 36 hours. This represents a 60 to 76 per 
cent, saving in ca|>acity compared with present 
operation of crystallizers of the usual type. 

With this type of (‘rystallizer working at a high 
minimum temporaturo of about 120°F. (49°C.), 
prac^tically the highest density massecuites that can 
be boiled in any reasonable length of time, contain- 
ing 92 to 93 per ceid. total solids, can be handled 
without danger of mechanical trouble and, except for 
particularly viscous material encountered occasion- 
ally, those masseemites can be purged successfully at 
the o})timiim saturation temperature of about 
130^F, (64°C.) with modern centrifugal equipment.’* 

Recording Maintenance. H. G. Brandon and J. 
O’Neiu^, Jr. Proc, Queensland Soc. Sugar Cane Tech. 
\2th Conf., pj). 171-173. — Each foreman mec;hanic is 
provided with a number of cards, approximately 
10 in. X 6 in., which are fitted into a 26-gaiige gal- 
vanized iron holder. He daily records particulars of 
his repair work on different cards, each of which 
relates to one unit of jJant. On completion of the 
work on a unit, the ouginoor nuny add a note the 
card following his inspection of t he plant, after which 
the card is handed over to the tiiiiekceper for filing. 
Then a printed or typed looser loaf foj'm is filled in 
with data taken from the cards, together with general 
information, such ns make of machine, size, materials 
of construction, etc. The cost of maintenance, either 
ill detail or as wages and material, should also be 
added in the space provided for same, such data being 
supplied by the timekeej)or, accountant, or person 
responsible for the costing of maintenance and manu- 
facture. Each sheet may have a following sheet, 
hoadetl “Remarks,” and marked witli a unit number. 
On this sh<^et may be noted details of inspections 
during the crushing season, rcKJords of breakdowns, 
and other inforinathm whicli may be ot voliu*. 


Use of Alcohol as Fuel for Farm Engines. Alexandro 
B. Catambay and Sawabno Ktjuthonokham.i The 
Philippine Agriculturist, 1941, 29, pp. 672-683. — 
VtTy little work has been done on the use of alcohol 
fur single cylinder stationary engines as used on many 
farms in the P.I., and as originally designed to use 
gasoline as a starting fuel and kerosene for running. 
It was possible to start cold engines using ; straight 
commercial ethyl alcohol (sp. gr., 0*821 = 93*76 per 
cent, by volume) ; “Alkohl” motor fuel (alcohol con- 
taining 6 per cent, of gasoline), and a mixture con- 
taining 26 parts by volume of kerosene, 76 of ethyl 
alcohol, and 26 of acetone. In general, alcohol, and 
mixtures containing a high percentage of it, produced 
higher thermal efilciencies tlian kerosene. Generally 
the specific fuel consumption of an engine with alcohol 
and mixtures containing a high percentage of alcohol 
is greater than with kerosene. 


1 College oX Agriculture, Uoivenity of the Philippines, Lsguiia, PX 
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UNITED STATES. 

Clarifier. Armando 8. Villasuso, of In^onio Con- 
copcion, Tiicuiridn, Argon! inn. 2,236,202. 

March 26th, 1941. 

Referring to the drawing Khowii by way of exainpl *. 
the new clarifier conipriw'.s a frusto-eonical depo.Nit 
tank 1, with the lower end closed l>y two casing 
portions 2 and 3. Witliin said tank is arranged 
annular element 4 the npiiei base of wliieli is eoveied 
by 6. In the interior of the asscunbly are a plurality 
of trays 8, .suitably spaced, each of frusto-couical 
.sliape, with tlie apex towards (lie botloni, while th(* 
central portion ha.s a<la])ted tliereto a tubular eontiuit 
10, ext(‘udiug downwardly aiul partially ent(*ring into 
the adja(M‘nt trays. 



Axially extending tlirough conduits 7 and 10 is a 
vertical shaft 11 which receives a slow i-otary motion 
by a suitable mechanism. On shaft 1 1 are radial 
blades 14, acting as scrapeis on the upp<‘r face of 
each tray 8 as well as on the cover 6 and bottom 3 
of tank 1. The upper portion of tank is provided 
with similar blades 14' acting on the foam and facili- 
tating its discharge through ohamieJ 16. Beneath eacdi 
tray 8 is an annular conduit 16 from the upper 
portion whereof extends upwardly a plurality of small 
intake nozzles opening into the angles formed by said 
tray and the corresponding flange 9. Said nozzles act 
as extractors for the clear juice, which is carried out 
of the tank throtigh tubular conduits 18. 


Opt^raliori takes ])lrtcc m tlu? following manner : 
Liquid to bo clarified enters tank 1 thiough ujiper 
conduit 19, falling into the chamber 20 fornj(‘<l be- 
tween the wall of said tank 1 and tlie iuteinal liody 
4, and the soUtl or semi-solid matter which may 
accumulate on the eov^er 5 is movctl iuto tlu' cliainber 
through tlie action of the iqiper scrajung blades 14. 
The passage of juict* to the lower ))art of the tank is 
effected in such a muniier that the stirring caiLsed 
when striking tJa* bottom thereof i.*, minimized, due 
to the fact that in tliinr dowuwaid motion said sub- 
stances slide on inclinetl surfaces 4, 2 aiul 3, and are 
smoothly de]) 08 ited on the lower portion tluTcof. 

Upon continuing the admission of licjiiid, same rises 
also without stirring through the interual portion of 
the tubular body 4, and will .successively enter the 
annular spaces 21, formed betM'('<*ii the free uppe^r 
borders of each of the trays 8, and the lower border 
of the a<ljacent flanges 9, filling otuh of the trays. 
The juice is tlius allowed to staixl until a com]>letc 
si'dimcntation has b<*en obtoiiuHl. lu sucli condition, 
the lieavier siibstanees are deposited on the lower 
])art of eacli tray, and once the jnice has reached 
(he desired degree of clarifical ion, it suckeil through 
the iritakos 17, and extracteil through the tulmlar 
conduits 16 and 18. 

In turn, the residual sludge deposited on the trays 
8 is eliminated througli the central conduits 10, 
leaching the bottom 3 of the tank 1, from whore it 
IS finally discliarged tlirough the lower opening 22 ; 
the difleient .scraping blades 14 co-ojvrate in this 
elimination, by carrying said residue to the re.spective 
discliarges. Eiually, tlu' foam which i.s eliminated 
thiough overflow channels 15, driven by lotary blades 
14. Tubular inoutli 7 formt‘d m tiie ct'ntral iiart of 
the cover 5 allows the ex])elhiig of the air contained 
in the tank 1 during its filling. 

Claim 1 : Clarifying apparatus for sugar cane juices 
and the like and including an taitor ea.sing having an 
inlet conduit and an outlet conduit at its upper end 
for the effluent juic(‘s, said easing having a closed 
lower end provided centrally with a sludge outlet, a 
series of decantation trays arranged in vertically 
spaced relation within said outer casing, said trays 
being all of the same diameter and of inverted frusto- 
conicaJ form, a frnsto-i*onicnl inner casing arranged 
in the space between the trays and outer casing and 
having a fruato-conical top provided witli an up- 
wardly extending and centrally disposed outlet tube, 
outlet tubes each extending downwardly from a 
resjxjctivo tray at the (*entre t}u*reof, a shaft extend- 
ing tluough said outlet tul)es, scraper.s carried by 
said shaft and extending over the traj,^, and means 
to drive said slxaft. 




The American Sugar Quota. 


Tiio Amoncan sugar quota, wliicli governs the 
supply of sugar foi consumption in ilio United States 
and apportions the amounts amongst tlie various 
producers, domestic, overseas and “foreign,” has for 
the year 1941 subjected to an unprecedented 
series of revisions~all u[>war<l- -till tlie last one, 
made effective on August 29tli, ]irovides the largest 
quota since tlie inception of the system in 1934, viz.. 
9,002,976 sliort tojis raw value. 

Thi3 final (juotas since 1934 have been for each 
each year as follows. tlw> figures representing the' 
total of sugars from Offshore areas, IJ.S. I)cet and 
Continental cane : — 


Short. Tons 
llaw Value. 

ISi:i4 0,470.000 

1936 0,369,261 

1936 6,812,687 

1937 7,042,733 

1038 0,780,600 

1939 0,756,380 

1940 0,471,302 


For 1941 the initial quota, which was announced 
on Decenib('r 7th, 1940, was 6,616,817 short tons. 
On Marcli JOtli last the first revision was announced, 
mcreasmg the quota by 235,072 tons, to 6,851,889 
tons. On April lltli the Philippine deficiency of 
73,232 tons was re-allottcd to Foreign countries 
(other than Cuba). On June 9th was announced a 
further revision, increasing the total bj’’ 273,672 tons 
to 7,125,561 tons. On June 27th a further Philippine 
deficiency of 42,173 tons was re-allottod to Foreign 
countries. On July 19th a further upward revision 
was made, to 7,627,663 tons, an increase of 502,002 
tons. This w'as follow'ed on July 30th by an increase 
to 8,006,836 tons, with ro-allolmeiit of deficits in the 
quotas of mainland cane areas and Hawaii ai><l in 
the dnty-paying portion of the Philippine quota. 
Finally, on August 29th there was a further quota 
increase of 996,140 tons, to 9,002,976 tons. We give 
in the adjoining Tab^e details of the principal quota 
allotments made for this year. 

It shoidd be mentioned that in the quotas shoMui 
for July 30th and August 29th the effect of tho^ 


re-allotraent of rlofioits in respect to Mainland cane* 
Haw-aii and the Philippines is as follows : Mainland 
cane, July 30th, 446,000 tons comprises quota of 
603,408 tons less 58,408 tons re-alloted to other 
domestic areas and Cuba ; August 29th, 445,000 
(*oinj>riscs quota of 666,038 less 121,038 similarly r<^- 
allotod. Hawaii f July 30th, 993,522 comprises quota 
of 1,123.878 less 130,356 re-arottul to otJier dom(*stic 
areas and Cuba ; August 29th, 993,622 is quota of 
1,263,700 less 270.178 similarly re-allotod. Philip- 
pines, July 30th, 982,663 tons is (|uola of 1,233,876 
tons loss 261,212, rep rt ‘sent ing duty-paying portion 
of (|uota, re-alloted to fiireigu countries other than 
Cuba ; August 29th, 982,633 tons is (piota of 1,387,383 
less 404,720, representing duty-paying portion of 
quota, re-allot(Hl to foreign countries other than 
C^iba. 

These successive increases have raised materially 
the nmoiiiit of sugar available for consumption 
during 1941 and compare with the 6,736,000 short 
tons of sugar actually consumed in 1940. Tlie reasons 
given officially for authorizing such larger amounts 
are not only the ex|>e<‘tationsof an increas<Hlcoftsump- 
tion, but also the facilitation of iiicri^ased w'orking 
stocks in the hands of refiners, manufacturers, 
wholesalers, retailers and houseluilds. It may be 
assumed that the state of stringency occasioned by 
(he world war and the increasingly difficult Kshipping 
oiitlook have made advisable the l>uilding up of 
larger visible and invisible stocks in the United 
Slates. With regard to the revision of August 29th, 
Lamborn writing on September 2nd statcfl that at 
the moment it w’^as not known wliethfu* tlie conti- 
nental boot area, Puerto Rico and foreign countries 
other (hail Cuba would di'liver this year any addi- 
tional sugar as a result of their increased (pititas, but 
the revision would enable Cuba to inarkid in the 
U.S.A. some 376,609 tons more. This, of course, 
assumes that Cuba will be prepared to part with that 
sugar at the ceiling price whicih the American Office 
of Price Administration (OPA) has fixed for the 
time being. 




U.S.A. Sugar Quotas 

1941. 




Initial Quota 
1041 

Short Tons. 

Revision 

June 1941. 

Short Ton« 

Revision, 

July 80th, 1941. 
Short Tons. 

Revision, August 29th, 1941. 
Short Tons. Long Tons. 

Domestic Bf'ol 

•1,649,898 

1,662,671 

1,925,499 

2,230,037 

1,991,104 

Domestic Cane 

420,167 

448,000 

445,000 

445,000 

397,322 

Hawaii 

938,037 

1,000,177 

993,622 

993,622 

887,073 

Puerto Rico 

797,982 

860,844 

991,365 

1,148,160 

1,026,143 

Virgin Islands 

8,916 

9,607 

11,076 

12,829 

11,464 

Philippines 

1,006,931 

1,024,836 

982,663 . 

082,663 

877,378 

Cuba 

1,869,060 

2,038,230 . . 

2,374,852 

2,760,461 

2,466,769 

Foreign full duty ... 

26,826 

101,396 

282,869 

440,304 

393,129 


6.616,817 

7,126,661 

8,006,836 . . 

9,002,976 

8,038,372 

Long Ton? . . 

5,907,872 

. . 6,362,108 . . 

7,148,961 . . 

8,038,372 
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Stock Exchange Quotations of Sugar Company Shares 


LONDON. 


COMPANir. 

Quotation 

October 90th 

Quotation 
September 32nd 

1941 Dealings 


1941 

19-11 

Highest. Lowest 

AaglO'Ceylon <fe General Estates Co. (Ord. Stock) 

. . 26/9 — 26/9 . . 

2.6/0 — 26/3 . . 

26/3 -- 23/9 

Antigua Sugar Factory Ltd. (£1 Shares) 

i-i 

i - 2 

11/6 — 8/9 

Booker Bros., McConnell & Co. Ltd, (£1 Shares).. 

2J - 2| 

2| - 2f 

52/0 — 47/6 

Caroiii Ltd. (2/0 Ord. Shares) 

1/6 — 2/0 

1/3 — 1/9 

]/7J - Hi 

(6% Curn. Prof. £1 Shares) 

21;:i ^22/:i 

21/0—22/0 

22/6 — 20/3 

Glodliow*C)mka’s Kraal Sugar Co. Ltd. (£1 Sliare.s) 

^ iV 


24/0 — 22/0 

Hulett, Sir J. L. & Sons Ltd. (£1 Shares) 

26<9 xd 27/9 

28/0 — 29/0 

29/4^ — 22/4 

Incomati Estates Ltd. (£1 Shares) 

i-i 

i-i 

4/0 3/6 

Leach’s Argentine Estates Ltd. (10/0 units of Stock) 7/9 — 8/6 

7/0 — 8/0 

7/3 — 6/0 

Reynolds Bros. Ltd. (£1 Sharo.s) 

36/0 — :]8/() 

3()/0 — 38/0 

38/0 — 32/7^ 

St. Kitts (London) Sugar Factory Ltd. (£1 Shares) 

H - H 

H -- li 

35/0 — 34/3 

Ste. Madeleine Sugar Co. Ltd. (Ordinary Stof*k) . . 

M.fi Ifi. ti 

16.(5 — 10/(5 

1(5 3 -11/0 

Sena Sugar Estates Lt<l. (lO/O Shares) 

5/lUj — 6,4 ^ 

6/0 6;0 

6 '6 — 4/0 

Tate & Lyle Ltd. (£1 Shares) 

68(1 -.69/0 

68/0 — 59/0 

60/3 - 46/0 

Trinidad Sugar Estati'S Ltd. (Ord 5/0 units of Stoc 

k) 5/6 — 6/0 

5/3 — 5/9 

6/0 — 6/0 

United Molasses Co. Ltd. (6/8d. units of Stock) . . 

26/9 — 27/:i . . 

2t5 6 — 27/0 

28/9 — 21/9 

NEW YORK (Common Shares).! 


1941 


Cloatng Price Highest 

Lowest 

Name of Siock. 

Par Value September 30th, iWl for the Year for the Year 

Anu rican Crystal Sugar Co . 

No par .... 

18| .. 19i 

fti 

Arnorican Sugar Refining Co. . 

$100 

2U .. 22i 

13 

Outral Aguirre A'^sochalos 

No par . . . 

18 .. 22| 

loi 

Cuban Ainorieaii Sugar (k) 

$10 

11 .. hj 

H 

Croat Wost^jrn Sugar Co 

No par .... 

26 . . 28 

19i 

South Puerto Rico Sugar Co 

No par 

19J . . 21 

13 

t Quotation ' rtie lu Viiicrican dollars and fraotioiH thereof 


United States, All Ports. 


( WiUett d' Gray) 

1941 

1940 

19.19 


l..oiig ToiiM 

Long Tons 

Long Tons 

Total Receipts, Jajiujiry 1st to ember 27th . . 

3,714,528 

2,897,195 

. . 3,083,749 

Meltings by Rt^finers ,, . . . . 

3,.582..32J 

2,921,659 

.3,003,645 

Importers* Stock, S(3ptoinber 27th 

Refiners* Stock ,, ,, 

. ... 107,100 

76,60,6 

27,146 

291,801 

335,500 

262,940 

Total Stock ,, 

398,001 

412,105 

280,080 


1940 

iMii 

19?8 

Total Consumption for twelve months 

.'),712..587 

. . . 5.648,613 

5,604,051 

— 

. , _ .. .. . 




Cuba. 

{WiUcU <0 Gray) 



1941 

Spanish Toni 

1940 

Spanish Tons 

1959 

Spanish Tons 

Carry-over from previous crops 

1,184,393 

588,293 

729,172 

Less Sugar for Conversion to Molasses 


— •— .... 

— — 


1,103,452 

688,293 

729,172 

Authorised Production 


2,753,903 

2,696.617 


3,502,456 

3,342,196 

3,426,689 

Exports since January Ist 


1,774,233 

2,131,634 

Stock (entire Island) September 27th 


1,667,963 

1,294,066 
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The Market in New York. 


Rather wide fluctuations have marked trading in 
the No. 4 World Futures Contract during the period 
under review, with values reaching new high levels 
on September 29th when 2-62 c. was quoted for 
December, following nmiours that the sale of 200,000 
tons Philippine sugars to Russia was being negoti- 
ated ; that the United States dutj^ on (^iban sugars 
might bo reduced by 0‘16c. to 0'76 c. per 11>. and 
tiiaU the United States were negotiating for the 
purchase of the 1942 Cuban and San Dominican 
crops. Whether or no these rumours have any sub- 
stance we have not yet heard but the subsequent 
downward drift of the maiket suggested that any 
further developments were not of a sufficiently 
definite nat\u‘e to maintain the initial advance. 
From the figure quoted above, Det^ember delivery 
dropped to 2*15 e. by October 16th wlien the market 
was weak in sympathy with a general selling wave in 
the United States, but quit^ a substantial recovery 
has since beem witnessed whic^h may be due to ro- 
newed tension in the Far East. Closing quotations 
on October 23rd were 


Dcitcember 
March .... 

May 

Julj 

September 


2'64 against 2*33 September 25th 

2*53 „ 2*26i 

2-52J „ 2*25 

2*63 „ 2*26 

2-64 „ 2*28 


Presumably owing to the tight Cuban statistical 
position at the end of the year and with a view to 
prevonting any unduly speculative rise in the 
December quotation, the New York Exchange 
Board on October 8th suspended trading in that 
delivery excei>t for the liquidation of outstanding 
contrac^ts. 


There have been no major developments in the 
United States domestic market during the past 
month and 3*60 c. c.i.f. remains the nominal spot 
quotation. 

According to the latest leports available, the 
general Refined quotation remains unchanged at 
6*35 c. with little business doing. 

C. CzABNiKOw, Ltd. 

London, E.C.3. 

24th October, 1941. 


Alcohol from Sisal. — In a recently published U.K. 
patent, it is claimed that a. good yield (about 3 per cent, 
by volume) of methyl alcohol can bo obtained from sisal, 
aloe, and some other plaiits simply by boiling the dis- 
integrated material with a 2 per cent, solution of sodbim 
carbonate at atmospheric pressure. The vapours evolved 
are passed through a fractionating column, according to 
usual <iistiIIation practice. 


(JoTTOH-GROwrNO IN QUEENSLAND. — One offoct of the 
war is the necessity felt in Australia to develop the pro- 
duction of primary products, so as to reduce the need to 
import. Tliis particularly applies to cotton which, tliough 
^lossessirig an unlimit«xl market iu Australia, was till a 
few years ago practically all imported to the Common- 
wealth. The shipping difficulties which hamper the export 
of primaiy products, sucdi as sugar, wool, etc., also equally 
affect the importation of raw cotton, so the Common- 
wealth Government is anxious to incroase the acreage and 
production of raw cotton in Queensland, where, partici|jj 
larly in the southern and central districts, it can reidac^ 
the production of other jirimary prodwts at present 
grown. 


Mabeetinq Queensland’s 1941 Crop. — It becomes 
increasingly clear that though Queensland this year lias 
allied for a peak protluction of 737,000 tons of sugar, 
it is veiy doubtful whether the jirincipal pun'hasers of 
the export surplus (the United Kingdom and Canada) 
will be able to ship sufficient quantities to absorb all that 
surplus. The question of stomge is, tliorefore, an urgent 
problem and tlie Commouwtialth Government has an- 
nounced that it is prepared to construct additional storage 
accommodation for 40,000 tons of raw sugar, provided 
the sugar industry will erect storage of at least an equal 
capa<5ity. The outlook for the 1942 crop is no better, and 
the sugar indiwtiy in Queensland is being seriously urgi^ 
to restrict their output that ymr, as any excess of sugar 
would jeopardize their economic position. 


Solidified Molasses. — ^Wliat is described as “molasses 
with all the waste liquids removed, 100 per cent, digest- 
able” is being sold by an agricultural supply company in 
Brisbane at the price of 18/6 per ewt. container. 


Roberts Centrifugal Processes. — It is claimed that 
with the following Roberts centrifugal processes half of 
the centrifugal machines at present in use in any sugar- 
house, and approximatrty 26 per cent, of the sugar-end 
equipment, can be eliminated : (1) a purity control prt)- 
cess by which final cane massecuitos will yield a 98® 
purity sugar in one single operation without afiocting the 
purity of the final molasses ; (2) an affination process for 
sugar refineries which produces a higher purity wash- 
sugar with a great reduction in affination syrup quantity ; 
and (3) a white sugar process which puts 26 per cent-, 
more sugar in the bag from each pan boiling with 30 per 
cent, loss liquors to be put back to process. 


Obituary. — ^William MacNab, F.I.C., M.Inst.(31xom.E., 
who recently died at the age of 83 at Winter Hill, Cook- 
ham Done, was born in Greenock, where in bis early days 
he liad been engaged in one of the sugar refineries. Later, 
ho went to Magdeburg, Germany, where he opened a 
laboratory for the analysis of raw beet sugars, and at one 
time was chemist to Clyde Wharf sugar refinery. Subse- 
quently he become interested in explosives, and in the 
last war became technical adviser to the Explosives 
Supply Department of the Ministry of Munitions. — 
Philippe Orth died recently at Courseulles-sur-Mer, France. 
His name is known to readers of this Journal as the author 
of a number of useful papers dealing with the solubility 
and the viscosity of sugar solutions, with the determina- 
tion of sugar in corbonatation scums, and with various 
aspects of the ciystcJlization of sugar. He had been 
consulting chemist to the Sucrerios et B^ffineries Say and 
to the Suci'eriee et Raffinerie d*£gypte. 
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Notes and Comments. 


The War. Crimean aerodroincs.i Miudi depends on the strength 

At the beginning of October Hitlee broke a long of the defensive forces which the Russians can oppose, 
silence to assure his apprehensive countrymen that both to attempts to secure a bridgehead across the 
tliey were on the eve of a decisive victory in Russia. Kerch straits and to a drive round the Rostov corner 
xVt that time the principal drive was against Moscow and then southwards across the flat territory towards 
and this metropolis of Russia wa%1h'sufficient danger Maikop and Grozny. Ultimately it seems part of the 
to make' it advisable for some of the Government British strategy to oppose the German advance 
offices and the Diplomatic Corps to evacuate to through the Caucasus, since once the enemy secured 
Kuibirthev (8amara) some 660 miles further east. But that area they would gain the entry to all tliat 
after two months more of desperate fighting, mostly sphere of Allied influence comprised in Persia, Irak, 
in adverse weather, neither a frontal attack nor an {^yria, and even Egypt. The real tussle may not 

attempt at envelopment has brought the Germans the start before the spring of 1942, and it is clearly the 

prize they sought, and though the more recent task of General Wavell, with headquarters in India, 
liardenijig of the roads by frost is bound to facilitate to organize the resistance which the British must 

jianzer attacks, there seems no reason to suppose stage in conjmiction with their Russian allies, 

that the enemy will secure their objective this end At the start of the war German reserves of oil 

of the winter. Neither have they overcome the were undoubtedly very great, and till last Jiuie con- 

Leiiingrad defences. Only in the south, where the sumption could not have been unduly heavy. But 

weather has been milder, liavo they continued to since the Russian campaign started five months ago, 

make headway in their drive to the Caucasus. They the drain on the oil supplies must have been very 

forced the narrow entry into the Crimea by means of great, and the full acquisition of the Rumanian oil 

mass attacks with artillery and dive bombers and fields (even if they were not permanently damaged 

have set siege to Sevastopol in the south, while at by early Russian bombing attacks) cannot possibly 

the same time they have forced the Russians to supply the German needs. Indications are that the 

evacuate Kerch at the tiarrow entrance to the Sea of replenishment of their supplies has now become an 

Azov. Across this entrance lies a short cut to the urgent matter, so the invasion of the Caucasus 

Caucasus, and Russian tactics will probably concen- remains for the Nazis the most important object of 

trate on baning the way by means of forces massed their strategy, 
on the Caucasus side. Rostov at the north eastern 
head of the Sea of Azov remains still in Russian Cyrsnaica Again. 

hands and hero further defences based on the line of Since the Germans, by a surprise attack, re-con- 

the river Don may be exi)ected to operate. quered Cyrenaica last April from a British force sadly 

It is probable that the German line of strategy depleted by the necessity to go to the aid of Greece, 

during the winter will aim at getting as near to the and to finish the Abyssinian campaign, the opposing 

oilfields as they can, with a view to more decisive forces in Libya have been dug in on a loose lino 

action in the Spring. The main oil centres in the rumiing from Solium southwards, each side seemingly 

Caucasus ore at Baku (76 per cent, of the total), marking time while they built up their armies and 

behind lofty mountains which should be an effective equipment. In June the British made a major 

barrier in winter ; and at Maikop and Grozny on the reconnaissance in force to test the enemy’s strength 

northern side of those mountains. Maikop lies near- and found it too strong ; a tank engagement resulting 

est to the German inroads and will soon be accessible in appreciable losses on both sides. Since then for 

to attacks by Nasi bombers operating from the five months troops, mvmitions, armoured vehicles and 

i XillEop tos not nppMur to poMem loftaexies irf nny Importuuio as diatinot from oil wells. Refineries exist at Baku, Batum and Gromy. 
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aeroplanes have poured into the British headquarters, 
largely (in the case of the material) from America 
via the Red Sea route, till a large modern fighting 
force was established. Meantime, the Germans and 
Italians have also added to their forces in Africa, 
but only at the cost of severe losses to the convoys 
which crossed the Mediterranean. These losses would 
jjTobably have been severer had the British naval 
forces had a more adjaeent base for their surface 
vessels ; as it was, the loss of Crete throw the Britisli 
NaA^ back on Alexandria and air reconnaissance 
usually prevented any surprise attacks on the con- 
voys. The bulk of the attacks fell to the submarines, 
whose achievements were necessarily limited. How- 
ever, the surface forces of the British Navy did 
occasionally got a chance and one in November 
resulted in eight transports being sunk as well as 
four Italian destroyers. 

It was clear in the minds of most observers, that 
once cooler weather arrived in north Africa, the 
British forces would bo bound to stage a fresh attack 
on the enemy torritory. The need for a second front 
against the Germans while they were engaged in 
Russia was obvious, and North Africa seemed the 
most likely area. The 'only question was whether 
larger strategy would dictate a policy of holding the 
lino here, while the bulk of the British middle east 
armies concentrated on the impending Caucasus 
campaign. Much depended on what strength in men 
and equipment was available by now. The uncertainty 
was ended on November 18th when the British army 
in Egyi>t commenced operations in earnest on the 
Italo-German lines and made a big enveloping drive 
'to the south of the fortified zone at Solium near the 
coast. We write too soon after the event to do more 
than record the initial success of a 100-mile advance 
into sparsely occupied enemy territory by highly 
mobile armoured forces. But the main clash with 
the German Panzer divisions had still to come and 
that was necessarily the real test. These divisions 
were massed on the coastal strip and the British 
tactics comprised an endeavour to outflank them 
from the desert. By the time these lines are read 
the world will know whether the British effort has 
made a success of it or whether they have found the 
defence too strong to be quickly overcome. Much 
can happen in fighting of this description in desert 
territory. Fortified positions are few and far between, 
and armoured forces if adequately supported in the 
air can encompass considerable tracts of territory in 
a short time. Much must depend in this African 
campaign on the continuing ascendancy of the 
British air force, and on the extent to which the 
enemy prove short of supplies, especially of oil. It is 
the first time in the war, also, that the British are 
able to oppose German fighting technique with like 
tactics and with equal assembly of men and arma- 
ments. The results may consequently have a material 
bearing on the duration of the war. 


Another American Step. 

Since the passing of the Lease-Lend Act last 
summer the United States has taken no more im- 
portant step in its support of the Allies than the 
action of Congress last month in finally deciding to 
repeal certain technical provisions of the Neutrality 
Act and permit the arming of American merchant 
ships and the lifting of the ban on their entry into 
war zones and belligerent ports. This is the answer 
to the undeclared war which Germany is carrying on 
against America and necessarily involves an un- 
declared war on America’s part. It takes iq) the 
challenge of Hitler who claims to forbid the pres- 
ence of U.S. ships in any area he choses to call a 
war zone and to sink at sight any offenders whether 
carrying contraband or not. The practical effect of 
the decision is that from now onwards American 
ships will be free as circumstances dictate to voyage 
the whole journey to Britisli and other Allied ports 
with the armaments and food which the United 
I8tates have decided to deliver to those fighting 
against Hitlerism. And these sliips will be armed to 
resist such opposition as the enemy may offer to their 
passage. The number of shi})8 at the start may not 
be great ; it has been put in America at some three a 
week to begin with, which is the present construction 
rate in that big country. Next year that rate will bo 
stepped up to one a day, but in any event American 
ships will go where they are most needed to help the 
cause, and the north Atlantic is not the only zone 
that calls for their services. In any event, the latt<*r 
will be of tremendous help to the Allied cause. 

This decision of Congress was not achieved by a 
majority that might be assumed to represent the 
state of public opinion towards the war effort. Actu- 
ally, it was only passed by the House of Representa- 
tives by 214 votos to 194 — ^a majority of 18, and the 
214 in favour included 22 Republicans, while the 
minority included 63 of the President’s own party. 
Numerous cross currents affected the voting. The 
traditional conflict between the Executive and the 
Legislature was, as is usual in such debates, much 
in evidence. In the United States parties are never 
prone to vote blindly for their own leader’s policy 
and will rebel to accentuate some important side 
issue ; and in this case the adverse voting was some 
measure of a strong feeling that the trade unions in 
the big industries on which armaments i^roduotion 
relies for supplies were being allowed too much scope 
to air their sectional grievances by means of strikes, 
and that the President was not taking as strong a 
line with the malcontents as the serious situation 
justified. Admittedly, American trade unionism is 
not, as yet, organized on rational lines, such as is 
the case in the United Kingdom, and the leaders of 
the movement are still fighting for a degree of recog- 
nition which the employers so far have been dis- 
inclined to concede. But both employers and workers 
have still some way to go to realize what is at stake 
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for their country in this war, and time will be required 
to stress the need to sink internal differences of 
industrial policy in favour of the national effort to 
avert a much larger danger to the whole community. 
This stage of transition seems inevitable in a demo- 
cratic country, and the political history of the Unitecl 
Kingdom during the first few moTiths of actual war 
doubtless supplies ))arallols of like difficulties. 

In any event the American Executive has need to 
walk warily in those immediate days, since an open 
war in the Atlantic is not the only prospect that 
faces them. The Pacific is also a danger spot and the 
association of Japan with the Axis is a factor that 
needs to be handled with caution. Japan apparently 
lias still a loophole of escape from actual participation 
so long as the United States refrains from declaring 
war on Germany. But Japan’s policy is clearly 
dictated by opportunism. She is willing to strike to 
secure her aims, which involve expansion of her 
territories in the Far East and a general dominance 
over the whole sphere ; but she knows it is a gamble 
whether definite aggi'essiou against the Powers also 
interested in that sphere will succeed, so she has 
jiersisted with her hesitation, while weighing up from 
day to (lay the chances of German victory. American 
public opinion seems in no mind to give in to Japa- 
nese aspirations, and looks Ijko inaintaining a firm 
front in the matter. The next few weeks may see a 
crisis in that quarter, in which the die will bo cast 
for Japan and she will have to decide one way or 
another. And the salvation of China is bound up 
in the result. 


British Export Trade in Wartime. 

In our last issue wo mentioned briefly that the 
more recent policies of co-operation between the 
United States Government and the United Kingdom, 
in particular the provisions of the Leaso-Lend agree- 
ment, had necessitated a considerable modification in 
the British export trade policy as devised at the 
outbreak of the war, and that British goods adver- 
tised were no longer necessarily available for export. 
A more detailed exposition of this change in policy 
was given in a recent number of the Timsa Trade and 
Engineering review, and the additional particulars 
we give below are based on that siuvey of the position. 

On the outbreak of the war, stress was laid in both 
official and unofficial quarters on the importance 
during its continuance, of maintaining the prestige 
and good will of Britisli trade in the export markets 
of the world. Even if it was impossible to maintain 
the flow of exports, nothing should be neglected that 
would keep British goods in view in foreign markets 
until it was possible to renew the former intercomse. 
But there was the additional incentive to an export 
policy that with the large pmchases of war materials 
the British Empire had to make abroad, especially 
in America, it was clearly necessary by every possible 


means to stimulate the export trade of the United 
Kingdom and so facilitate the means to provide 
dollar exchange for those war purchases. Later on, 
it became necessary to adopt a more selective policy 
and exercise discrimination not only with regard to 
exports that could be spared but also to countries 
whither those exports should be shipi^ed. 

For that purpose a system of Export Groups was 
instituted by the Government in the first year of the 
war, whoso special function was to confer with the 
imrticular groups of industrialists as to the best 
m(^asurcs to bo adopted to carry out the Government 
policy in tlje increasingly difficult circunistances that 
liad arisen. Tliereby, the necessary materials were 
made available for approved classes of exports. 
Incidentally, one such group was that of our Sugar 
Machinery Mariufact\irers. and for the time being 
they received every encourageimmt from the Ministry 
of Siip])ly to export such sugar machinery as they 
could. 

But the position was altered by the passing of the 
Lease and Lend Act, under which the urgency of 
securing dollar exchange became less acute because 
the American Government, in support of tho Allies, 
was thenceforward prej)arcd to supply goods without 
demanding corresponding c«.sh payment. The value 
of that action to the Allied cause cannot be over- 
estimated, but it necessitated a further modification 
of the British export policy. Naturally the American 
manufacturer, whoso supplies of raw materials wore 
restricted by the operation of the Lease-Lend Act, 
did not relish the idea that the materials of which he 
was being deprived might be used to manufacture 
goods exported from Great Britain and sold in com- 
petition with his own. Actually, as tho British 
Embassy in Washington as(;ertainod several months 
ago, there was no instance knr>wn whore violation 
of the letter or spirit of the Lease -Lend Act had 
occurred. But, it may be gathered, industry had laid 
its plans months ahead and could not change over- 
night the course of the export trade, once the Lease- 
Lend Act was made public. Hence dijliveries of goods 
planned in the days of cash and carry were bound to 
take place for some time after, and these had been 
misunderstood and were easily misrepresented. 

The British Government, however, lost no time in 
ensuring that no future violation of the letter o^ 
spirit should bo possible, and they drew up an agree- 
ment with Mr. WiNANT, the American Ambassador 
in London, in respect to exports from this country 
and the distribution hero of le^se-lend material. 
Briefly put, it ensures that lease -lend materials shall 
not be used for export, and that similar materials 
will not be supplied to exporters to enable them to 
enter new markets or extend their ex^jort trade at 
the expense of United States exporters. The U.K. 
export trade is to be restricted now to the irreducible 
minimum necessary to supply or obtain materials 
essential to the war effort. 
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In short, no materials of a type restricted in the 
U»B,A. on gi’ounds of short supply and of which we 
obtain supplies from the States will be used in British 
exports, save material which is essential to the war 
effort and cannot be obtained from the U^.A. ; 
small but essential components of exports composed 
otherwise of materials not in short supply ; and repair 
parts for British machinery and plant now in use, 
and mac'liinory and plant needed to complete instal- 
lations now under construction, so long as they have 
already been contracted for. Steps have been taken 
to prevent the export (except to Empire and Allied 
territories) of such goods as do not come within the 
above exceptions ; and materials similar to those not 
in short supply in the U.S.A. will not be used for 
export in quantities greater than those we oui'selves 
produce or buy from any source- 

As regards the sugar machinery industry, it may be 
said that sugar being recognised by the authorities 
as a wartime necessity, a quota of material, though 
strictly limited, continues to be allotted by the 
Govemment for the manufacture of the spt«*e jmrts 
essential for maintaining existing sugar factories in 
jwoduotion. To that extent demands from overseas 
can be met. 

The Times, in the course of reviewing these clianges 
of wartime export policy, observed that one thing is 
clear and “that is that after the war the futiu'e of 
this country will depend on its overseas trade at least 
ns much as it did before hostilities broke out.’* So it 
remains vitally important to maintain meantime the 
prestige of British goods and keep them in memory 
in foreign markets. The export journal and the 
advertising page still have their parts to play even 
in these days when the exigencies of the war may 
prevent any immediate response from the potential 
buyer being accepted. The time for tl\at acceptance 
will be in the post-war years. Till that time (to 
quote our contemporary again) “the less it is possible 
to sell the more it becomes necessary to advertise. . . . 
The day to abandon advertising will be the day when 
hope of regaining our commercial prosperity has fled ; 
at iM'osent that day is as distant as the Gr€»ek kalends.’* 

West Indimi Sugar Company. 

At the fourth annual general meeting of the West 
Indies Sugar Co. Ltd., the chairman (Sir Leonard 
Lyle, M.P.) referred to the improved social condi- 
tions which they were helping to establish in Jamaica 
where their factory was situated. Within the limit 
of their means they have done much to improve the 
conditions of their employees and have striven to 
cultivate a better understanding amongst them with 
a view to developing a spirit of co-operation. Notable 
strides have been made in the sphere of social and 
Welfare work for the betterment of conditions. Some 
independent testimony to this was recently provided 
in a letter to the local Gleaner, whose writer spoke 
approvingly of the Company’s co-operation with 


native social development schemes, as a consequence 
of which much charitable work had been undertaken. 
This had done much to erase the line of demarcation 
between employee and employer. The practical social 
^ work of this big concern was evident to any one who 
visited Frome, which estate contrasted with the 
adjoining districts or with the former sugar areas. 

Sir Leonard observed that, in his view, the most 
urgent attention of the Government should be 
directed to well-plaimed bousing schemes, more 
especially in the rural areas of Jamaica. Estates 
proprietors obviously cannot be expected to provide 
housing accommodation for all workpeople who find 
employment on the estates. B[e was in favour of 
housing those people who were in full daily employ- 
ment and who ne^ed to live in the vicinity of their 
work; but the vast majority of those workpeople 
who depend for a livelihood upon the estates do not 
fell within this category, and to better their con- 
ditions was sinely a duty wliioh devolved on the 
local Government. 

The output of the Froine factory for 1941 was 
51,268 tons of sugar, which is easily a record for this 
new factory and compares with 32,347 tons in 1940. 
As regards prices, the existing plan with the ^ugar 
Control necessitates agreeing a price for the sugar one 
year in advance of production. This iinfortxmately 
puts the company in the position of having to absorb 
practically all further increases in cost of labour and 
materials without any compensation from an in- 
creased price. The world free market price has 
appreciated considerably within recent weeks, indeed 
has risen higher than the parity on which their 1942 
price is based. Colonial sugar producers are anxiou.s 
to see the Mother Country assured of ample sugar 
supplies at reasonable prices, but at the same timtj 
it is only fair for them to expect in return some 
insulation against rising costs over which they have 
no control, 

PUstios from Bagasse. 

By the word “plastics” one understands materials 
which are capable of being moulded imder the influ- 
ence of heat and pressure into articles which take the 
place of those formerly generally made of metal, 
wood, glass, porcelain; such as ash-trays, electrical 
fittings, lenses, cups and saucers, and the like. Plastics 
can be out, turned and polished like wood and metal. 
Depending upon the ingredients from which they have 
been compounded, they may be dark-coloured, 
mottled, brightly coloured, or transparent. They are 
broadly classifled as “thermo-plastic” and “thermo- 
setting,” the first being of the type which con be 
softened and re-softened repeatedly by h^t and 
pressure, while the second includes those whidi once 
subjected to heat and pressure can be moulded only 
once, refusing to be re-formed by fxirther heat and 
pressure. 
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In the present issue will be found evidenoe of the 
faot that plastics can how be produced from bagasse. i 
Work oaiTied out by the U.S. Department of Agri- 
culture, at the Agricultural By-products Laboratory, 
Ames, Iowa, and by Valentine Sugars, Inc., of Lock- 
port, La., U.S. A., "has shown that after the cellulose 
of bagasse has been destroyed or transformed by 
suitable chemical means, and certain impurities 
eliminated by washing out, there remains behind the 
substance lignin, which by treatment with furfural 
can be converted into a moulding powder. It gives 
plastics of tlie thermo -setting type, though they 
exhibit some thermo-]>lastic characteristics. 

In appearance the material obtained is lustrous 
black. It has great strength and resistance to moistiue 
absorption. It adlieres well to metal. Automobile 
steering wheels made of it liave successfully j»assed 
stringent laboratory tests. It is oil-resistant. F\u*ther, 
it is said to have satisfactory electrical properties, 
comparable in fact with tliose of the phenol -form- 


aldehyde (Bakelite) and phenol-furfural plastics. It 
is likely also to find use in the building and furniture 
trades. It is early yet to offer any prediction as to 
what the futui’e of lignin-ftirfural plastics produced 
from bagasse may be until large scale production lias 
given some more certain indication of costs than can 
be obtained from laboratory and pilot plant tests. 

However, the prospects of its producing an econo- 
mic rival to materials at present in use arc very 
hopeful, especially if the acid hydrolysis process wore 
used for the transformation of the cellulose content 
of the bagasse, and also if the hydrolysed by-product 
containing sugars wore converted into commercial 
alcohol. Another possible economy might be the 
production of the furfural from the bagasse pith on 
the spot in the lignin-extracting factory. This “Plas- 
tics from Bagasse’* project is a development which 
will be watched with no little interest as a possibly 
profitable means of utilizing the bagasse, and es- 
l)ecially surplus bagasses of the cane sugar factory. 


The Sugar Cane in India. 

Proceedings of Ninth Annual Convention, Sugar Technologists’ Association 

of India, 1940. 


This Mooting lield its sessions at Cawnpore and not 
unnaturally, therefore, a considerable portion of the 
proceedings is devoted to the problems which exer- 
cize the minds of the investigators of the Unitod 
Provinces. 

One of the more important problems discussed 
concerned the deterioration which had characterized 
the crop in the Doab, lying between the Ganges and 
Jumna and embracing the important sugar growing 
tracts of Meerut and Mozufianiagar, in the season 
1937-38. This deterioration was so marked that a 
committee of investigation was appointed. One of 
the }iai)ers pre.sented to the Convention by R, N. 
Matuitb and B. D. Gupta embodies the conclusions 
based on a survey of the tract in question. The map 
attached to the paper indicates that, based on the 
severity of the deterioration, the tract is divisible 
into four sections ; the first, roughly triangular with 
its base on the Ganges and the westerly apex at 
Meenit ; the second, a belt embracing this triangle 
with its two extremities based on the Ganges ; the 
fourth a western belt of approximately equal breadth 
bounded on the West by the Jimma and the third 
occupying the intervening area between the two 
latter. Some measure of the deterioration experienced 
is given by the sugar recoveries of factories situated 
in these four sections. In the first, recoveries ranged 


from 8’37 to 8*56 per cent. ; in the second fro®^ 
7*89 to 8-39 {>er cent. ,* in the third, 7-77 per cenl» 
and in the fourth from 4*25 to 5*81 per cent. Simi- 
larly, losses in gur manufacture ranged from some 
10 to 76 per cent, in passing from East to West. 

The most striking fact resiilting from the survey is 
that corresponding to this deterioration in passing 
from East to West is a growing intensity of attack 
by pyriUa. Confirmation is given to the conclusion 
by a reference to the year 1934-3.6 whieh was charoc- 
tei ized by a severe attack of pyriUa when recoveries 
varied between 6*0 and 7*1 per cent. 

As to the nature of the damage caused by the 
pest, it is noted that, besides injury due to sucking, 
the insect deposits an appreciable quantity of an 
optically a4‘.tive substance, probably of the nature of 
an amino-acid on the leaves, a substance which is a 
precursor of sugar in the leaf. The incrustations may 
also diminisl^ the assimilatory capacity of the leaves. 

The conditions which favour the attack by pyrilla 
are easterly winds with high humidity during the 
pre-monsoon period and periods of drought dining 
the monsoon. Other features disclosed are higher 
intensity in fields with vigorous growth, in the more 
succulent and leafy plant cane, in the interior of the 
field and in fields bordering ratoons, while Co 313 
suffers less than Co 312, Co 244 and Co 213. Un- 


l See{pp. 871-3. 
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fortunately, the absence of adequate meteorological 
records prevents any detailed study of the conditions 
actually prevailing during the years of severe attack. 
It is unfortunate, too, that the higher standard of 
cultivation which characterizes the Jat cultivator, 
exposes him to the greatest risk of damage. 

The results obtained from physiological studies of 
the sugar cane at Shahjahanpur during the preceding 
five years are described by R. N. Mathub and I. U. 
Haideb. In the main, these are studios which are 
normally classified as agricniltural. Such a series, 
commenced in 1934 and repeated in successive years, 
deals with the inter-relationship between nitrogen 
fertilization and water duty, to which two factors, 
first a date of planting and, later, a variety factor, 
were added. The nitrogen levels adopted were 0, 100 
and 200 lbs. per aero as 8uli3hatc and tlie water levels 
240, 360, 540 and 960 thousand gallons per acre, 
successive years showing a selection of the above 
values. Dates of planting corresponded to early (Feb- 
ruary 1), mid-season (March 8) and late (April 12). 
The varieties involved and introdu<;ed into the trials 
during the last year (1938-39) only, were Co 313 
(early), Co 421 (mid-season) and Co 331 (late matur- 
ing). The rainfall varied- widely, being 38*04 in. in 
1934, 26*75 in. in 1935, 70*23 in. in 1936, 22*78 in. 
in 1937 and 39*43 in. in 1938. The general reaction 
of the plant is for the maximum weight of cane to 
occur early (about Feb, 5) ; this is followed by a 
minimum of reducing sugars (about Feb. 26) and a 
maximum of sucrose (about March 26). In the matter 
of reaping, therefore, when payment is by weight of 
cane, the factory and cultivator’s interests are not 
identical. The response to 100 lbs. nitrogen was 
marked, with a further, but not proprotional increase 
from 200 lbs. The practical conclusion, however, is 
that the interaction between nitrogen and water is 
such that heavy dressings of the fonner without 
h^avy irrigation are useless and vice versa ; and it Is 
pointed out that tlio flat rate charged for the (Top 
under canal irrigation is unsatisfactory in tlxet it 
tends to di*ive the cultivator to flood his crop when- 
ever possible without regard to the nitrogen status. 
In 1936, the year of excessive rainfall, when the 
maximum of 960 thousand gallons, the equivalent of*- 
12 irrigations, was included in the programme, this 
maximum lowered the sugar appreciably where no 
nitrogen was applied but, where 200 lbs. was given, 
the 12 irrigations gave more sugar than either thrt'e 
or six. 

As a general rule early planting showed poorer 
germination than later plantings, though not invari- 
ably so, and, in most cases, loss on this account is 
made good by increased tillering and efficient use of 
nitrogen and water. 

In 1937 the crops generally were the subject of 
attack by pyrilla the effect of which was to reduce 
the amount of sucrose in the earlier sown crops with 
their greater vegetative growth and leaf development. 


The effect of this attack was carried into the following 
year, 1938, when a varietal factor was introduced, 
and appeared as low germination in the early sown 
crops. This was most marked in Co 313, the germi- 
nation of which in the later sown crops remained 
relatively poor though it shared in the general re- 
covery, Only in the late sown crop, consequently, 
did the relatively high sucrose content of the juice of 
Co 313 result in the highest yield of sugar per acre. 

The inter-relation between nitrogen and spacing is 
briefly noted. In 1936-37, with a low nitrogen level 
maximum yields resulted from some 8000 plants per 
acre and shifted to 6000 plants per acre when 100 lbs. 
nitrogen was applied. The following year, however, 
for all levels of nitrogen the highest yield resulted 
from 11,000 plants per acre. 

The importance of using good seed material for 
planting and the effect (3f pre-treatmeiit with watei* 
alone and with lime wash was discussed by R. N. 
Mathub. By comparing sets taken from crops grown 
on high nitrogen and water levels (good) and on low 
levels of these (poor) he shows that quality is some- 
thing more than selection of disease-free stalks. 
Increases in germination varying from 7 to 20 per 
cent, resulted from the use of good material^ while 
increases in yield of sugar ranging from 10 to 40 per 
cent, were obtained, with the maximum increase in 
the mid-season crop. The effect of pre-treatment is 
clearly shown to be beneficial but the results lack a 
eoiicordance suffieiont to discriminate betwe^ou th<< 
two treatments. 

A further suggested method of reducing costs of 
production is to dismantle the ridges prior to cutting 
and to cut the cane so as to include the exposed 
portion of the stalk. Figures are given to show that 
the yield of cane is thereby increased by 6*8 per cent . 
containing 7*62 per cent, available sugar, an.addition 
of some 5 per cent, on the yield of sugar. 

L. B. Paul attributes tho risi* of the sugiir industry 
to importan('.e to the protection given in 1931 and 
suggests that a depression will set in when that pro- 
tection is withdrawn unless tho yield of sugar is 
raised by improved methods of cultivation. Tiiis 
conclusive need is undoubted but it is doubtful if tho 
fact that Java produces five times more sugar j)tT 
acre than India is not too great a simplification of 
the question since it neglects the costs of production. 
The paper contains a tabulated statement of the 
performance of a number of Co canes hi Bengal. 

H. M. L. 


British Beet Chop, 1941. — Some further official light 
on the condition of the United Kingdom sugar beet crop 
of 1941 was vouchsafed last month when tho Minister of 
Agriculture told the House of Commons that the crop 
was greater than was originally expected, but it would 
probably be below the average both in tonnage and in 
sugar content. It is understood that next year the aim 
is to produce if possible sufficient beet to work the existing 
factories to full capacity, 
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The Sugar Cane in Hawaii* 

Experiment Station Committee Report. 1940. 


Entomology (0. E, Pembertm), 

The jiOKition with regard to pests in the year 
ending 30th Septieiriber, 1940, is noted as having 
been generally satisfactory witli the appearajice of 
no new insects and little change in tlio status of those 
already recorded. Detailed information (ionceming 
the major peats may be summed up as follows : — 

Cane Hoot Grub {Atiom>alfi orientalis). A slight 
spread to new areas is recorded but the infestation 
was light and accompanied by two parasites, 
Campaoincris rnarginella modesta and Tiphia segregate! . 
Tlio latter was introduced from the Philippines in 
1917 and remained scarce till 1934, since which date 
it appears to have become better and better adapted 
to its new (snvironment. This ol)servation is of 
interest in view of the o})inion somewhat widely held 
that if a hyix?r]mrasite fails to establish itself in the 
first two or three years, there is little jwospettt of 
ultimate success. 

C'ane Borer {Rhahdocnemis ohacura). Damage from 
this pest has been generally light and the parasite, 
M icroceromasia sphenophon, has exercised effective 
<*ontroI. The predatory beetle, an ('iicmy of the 
borer, Dactylostermwt hydrophi hides was found 
(‘stablished at Hoiiokaa where it liad been liberated 
on its introduction from tlie Philijipines in 1925. 
It would appear to ofEtir another example of delayed 
adaptation. 

Army worm {Laphygma exempta). Numerous in- 
festations occurred but these were not so extensive 
or prolonged as in the previous year. The cause for 
t]ii.s diminution is tentatively aitrilmtod to the large 
scale release of the egg parasite, Telettomiis vawai. 
Among other controls which have proved very 
effective at times is mentioned the Mexican parasite, 
Euphetrus platyhyphniav. 3'hc cause of the sudden 
disappearance of the army worm, which sometimes 
occurs without adequate abundance of parasites, has 
been sought in the effcAU of relative humidity on the 
<'ggs and of silica eoiiteut of the leaves but withcnit 
cfaiclusive results. 

Ai’gentino Ant [Iridomyrmex humilis). This ant, 
wliicli is described as an unmitigated nuisance in the 
South -eastorti States and California where it first 
ai^pearod in 1891, has been found in largo numbers 
in Honolidu. It is aggressive in habit and indirwtly 
injui’ious by fostering mealybugs and plant lice anti 
by interfering with the work of beneficial insects. 

Quarantine. — Emphasis is laid on quarantine 
through the recently established trans-pacific air lines. 
All planes are inspected and treated with insecticides 
at either Midway or Canton Islands. For the same 
reason, surveys have been made of the pests found 
in New Caledonia, Guam^ and Samoa. i 


Pathology (J. P. Martin). 

Foreign Cane Diseases. —The year rtuiords for the 
first time the i>resenco of Fiji disease in New Cale- 
donia, the vector of which is Perkinsellia sp. This 
disease, thus, comes within the purview of the quaran- 
tine service as noted in the preceding jjaragraph. 

Something in the nature of international co- 
operation has been established with Queensland 
whore Hawaiian varieties arr^ being tested for resist- 
ance to the major diseases of that southern country. 
The variety 31-1389 appears to bo highly resistant to 
gumming disease but quite suscei^tible to downy 
mildew. Other varieties 'which have been sent to 
Queensland and which will be tested on release from 
quarantine arc 28-4291, 31-2484, 31-2806, 32-1063, 
32-3575 and 32-8.560. 

Hawaiian Cane Diseases. — With growing e<*onomio 
stress in the industry', all ineans of reducing losses 
have to be em}>loyt^d and a plantation insi)ection 
service is maintained, one function of which is to 
aid the plantation in tlie effective a]>plication of those 
minimizing measures which must be conducted by 
the local staff. For the assistance of these, the main 
measures are listed as ])]ant resistant varieties ; 
plant only healthy material ; rogue diseased plants, 
espivially m areas from which seed cane is to be 
drawn ; maintain favourable growing conditions ; 
sterilize cane knives and subject cane cuttings to the 
hot water treatment (20 minutes at 52\\) for control- 
ling chlorotic streak. As a guide to selection of the 
ino.st suitable variety a table of tolerance of the 
main commercial canes to the major diseases is given 
and is reproduced here. The invt>stigations into the 
main disoas^^s are revit'wetl. 

Brown Stripe. — ^Tho disease is localized on Oahu 
and Kauai. Earlier information as to varietal toler- 
an<*e remains unaltered. 

Chlorisis^ Banded.- — ^This results from low tempera- 
lures and may be artitieially jnoduced by ice-])ack 
round the central spindle. Rec’ontly, however, it has 
arisen as the result of exposiu'e to a tem])eratiuv 
of 139"F. for five hours. 

Chlorotic Streak. — ^le^isurements of the losses re- 
sulting from this disease were determined by a 
etmiporison of the crojis from (a) healthy (b) dis- 
eased and (c) diseased, hot water treated sets. The 
diseased-treatod crop surfiassed the diseased crop by 
15'6 tons cane and 1-5 tons sugar and the healtliy 
crop by 4*3 tons cane and 0*1 tons sugar. The Ihst 
of these results is highly significant, the latter not 
significant ; a clear indication of the value of the hot 
water treatment. The variety concerned was 31-2806. 
The nature of the disease has yet to be deterininei l 


1 I.SJ., 1941, p. 811 and 812. 
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VilBIBTlBS AKD THBIB TOLBEANOE TO THB 

Majoe Cake Diseases.* 


Bye Brown Leaf Chlorotic Boot 

Spot. Stripe. Scald. Streak. Moealc. Eot. 

H 109 2 . . 2 . . 4 . . 6 . . 4 . . (i 

yel. Cal 6 .. 3 .. 3 .. 4 .. 6 .. 6 

D1136 6 .. 3 .. 6 .. 5 .. « .. 0 

PO J 36 4 . . 3 . . 7 . . 4 . . 7 . . 6 

POJ 2878 3 . . 3 . . 7 . . 3 . . 7 . . 6 

Str. Tip 5 . . 5 . . r> . . - . . 2 . . - 

Yel. Tip r> . . 5 . . 3 . . - . . 2 . . - 

Badila 0 .. 6 .. 3 .. - .. 6 .. f» 

UD60 0 3 6 .. - 

UDl 2 .. 2 .. - .. - .. 6 .. - 

Koliala 202 6 . . 5 . . 0 . . - . . 3 . . - 

Uba (Hawaiian) 7 . . 5 . . 6 . . - . . f» . . 6 

26 Q 2873 .... 3..6..6..-..6..- 

H 8966 3 . . 3 . . 3 . . - . . 4 . . 6 

27- 8101 6 . . 4 . . 6 . . - . . 0 . . 0 

28- 1234 3 .. 5 6 .. - 

28-1813 3 .. 5 .. 6 6 .. - 

28-1864 2 .. 6 - 

28-2066 6 .. 6 .. 6 .. - .. 6 .. 6 

28-3640 6 .. 3 6 - 

28- 4291 6 .. 6 .. 2 .. - .. 6 .. 6 

29- 3869 6 .. 6 .. 2 .. - .. G .. - 

31-1203 2.,6..-..~.. 6..~ 

31-1389 7 .. 2 .. 6 .. 4 .. 7 .. 6 

31-2484 6 .. 4 6 .. 6 .. - 

31-2610 6 . . G . . 3 , . - . . 6 . . G 

31-2638 3 .. 5 .. - .. - .. 1 .. 6 

31-2806 4..6.. (i..2..0..6 

31- 3243 6. .5. .6..- 

32- 266 6..3..2..-..6..- 

32-1063 6 . . 6 . . G . . 6 . , 0 . . 6 

32-3676 6. .6. .6 ..-..0..- 

32- 8660 6 .. 6 ,. 6 .. 5 .. 6 .. 6 

33- 2690 3 . . 3 . . 6 . . 2 . . 6 . . 6 

7 Very highly resistant. 3 Moderately siisuoptible. 
6 Highly resistant. 2 Highly susceptible. 


6 Moderately resistant. 1 Very highly susceptible. 

4 Average. 

"For convenience of setting, Wi) hive subatituted number values 
In this table in place of the symbols used in the original. — K d. J,SJ, 

vith certainty. Ah has been previously noted, i an 
intracellular Chytrid has been found associated with 
the disease and a similar organism has been reported 
on elephant grass {Pennisetum purpureum) which, 
with Job’s tears {Goix lachryma Jobi)^ shows symp- 
toms similar to those of chlorotic streak. It is noted,* 
too, that, for the first time, the disease has been 
artificially transmittetl to healthy plants of POJ 2878 
and 31-2806 (very suscejitible varieties) by h 37 po- 
dermio inoculation near the growing point with a 
plant extract obtained from diseased cane as well as 
with two waters (ditch and surface) from a locality 
where chlorotic streak was common. It would seem 
possible that the disease may occur in soil extracts. 

Eye Spot.— 'Apart from the varietal tolerance trials, 
a new technique for the inoculation of cane leaves 
with the spores of Helminthosporium saccham is noted. 
Leaves of uniform age are laid in several layers of 
moistened cloth, sprayed on their upper and lower 
surfaces with spores, covered with several more 
layers of moistened cloth and, finally, a layer of w ax 

1 


paper spread over all. The leaves remain fresh for 
two weeks, a sufficient period for the fungus to 
spread and develop new spores. 

Leaf Scald * — ^Environmental conditions play an 
important r61e in determining the severity of the 
attack and an outbreak at Puna, Hawaii, was defi- 
nitely associated with very dry weather preceding 
and during the summer months. Here, where the 
disease has always been severe in periods of drought, 
an acre each of 32-8560 and 32-1063 are being planted. 
Leaf scald has not been observed on either while the 
former is, additionally, highly droiight resistant. 
Meanwhile avoidance of transmission by cane knives 
is the major control associated with planting disease- 
free material. 

Stem OaUs * — ^Four canes of POJ 2878 inoculated 
with surface water (as noted above) developed 
typical stem galls, hypertrophies which are capable 
of making further growth and may develop adven- 
titious buds. Like galls have also resulted from in- 
oculations with Kailua soil extract and with an 
extract prepared from the green leaf-hopper, 
Draectilacephala molUpes. 

Mosaic * — Of the ten or more recognized strains, 
that present in Hawaii has a very low virulence. 
Precautionary quarantine measures are required to 
assure the exclusion of the more virulent strains 
whether by cane, grasses or carriers. Meanwhile, the 
disease is kept within control by the plantation 
measures of using resistant varieties, planting healthy 
sets, controlling weeds and roguing. 

Red Rot , — “The diseeuse appears to be on the increase, 
a fact which is of especial concern in respect to pro- 
mising new varieties. The variety 33-2690 has 
shown considerable dead cane at harvest in the 
wetter districts as the result of attack by the causative 
organism, OoUetotHchvm falcatum* The variety 

33-4701 has also been found attacked on different 
islands with, on Oahu, some 30 to 40 per cent, dead 
cane and 00 to 70 per cent, of the remainder affected. 
Inoculation experiments ahowetl this variety to l>e 
extremely susceptible and the discontinuance of its 
distribution is recommended in consequence. The 
organism gains entrance through mechanical injuries 
and the damage is not limited to the dead cane ; 
if may attack cane stubble, leading to weak ratoons, 
or cane sets, leading to poor germination. ^ 

Physiological Disorders . — In studying the effect of 
excess supply of a number of elements it was found 
that high boron, nitrogen, phosphorus and, to some 
extent, manganese had a depressing effect on oane 
juices while high magnesium and iron wore beneficial 
as was the combination high magnesium-low calcium. 
Ten-week old cuttings grown in nutrient solutions 
deficient in one of a series of elements gave the 
following results recorded in days till the deficiency 
effect became apparent : nitrogen, 8 days ; iron and 
boron, 12 days ; magnesium calcium and sulphur, 
22 days. 
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Power Alcohol Production in Australia* 

Report of a Committee of Inquiry. 


In August, 1940, the Australian Commonwealth 
Government appointed a Committee to inquire into 
and report upon the utilization of farm and/or forest 
products and by-products for the increased produc- 
tion of Power Alcohol. Its personnel included not 
only representatives of Government Departments, 
but also two representatives from the sugar industry, 
namely. Dr. R. W. Habman (C.S.R. Co. Ltd.) and 
Mr. R. Muib (of the Queensland Cano Growers* 
Coimcil). The Report of the Committee was issued 
in May, 1941, i and we give below a summary of some 
of the evidence tendered and the conclusions arrived 
at. In its enquiries, the Committee studied a great 
volume of literature and consulted all official and 
non-official authorities known to be in possession of 
relevant information ; and public hearings were lield 
in Brisbane, Sydney and Melbomne, amongst other 
places. 

OutUrte of (fence. - -Detailed statements Were sub- 
mitted by tlie Queensland Government and jointly 
by the Australian Sugar Producers’ Association and 
the Queensland Cane Growers* Association. Evidence 
obtained in Queensland naturally referred to the use 
of sugar cane products as the raw material for alcohol 
production. At present, all the i30wer alcohol pro- 
duced in Australia comes from molasses. The main 
problems in Queensland arise from proposals to use 
cane products that could otherwise be used to pr<»- 
duco crystallized sugar. The evidence^ tendered con- 
tained no Rpeeifio proposals for the iise of sugar as a 
source of al<*ohol, but it C(»nveyed that both the 
Queensland Government and the sugar industry 
would look favourably upon alcohol production from 
sugar, provided that the organization of the industry 
were not disturbed, and sugar producers were assured 
of a fair return. Evidence was also taken for the use, 
as a soiu’ce of alcohol, of Wheat, Wood, Grapes and 
some other crops, such as Nipa and Sago Palms. 
WPotver Alcohol Production . — ^For strategic reasons, 
find in view of the possible depletion of petroleum 
resources, there is world-wide interest in such substi- 
tute fuels as petrol (gasoline) from coal and shale, 
y)ower alcohol, benzol, charcoal producer gas and coal 
gas. Anhydrous ethyl alcohol may be manufactured 
from sugary, starchy or cellulosic materials. As 
power alcohol, it is most commonly used in 12| to 
20 per cent, blends with petrol. The world produc- 
tion of power alcohol approximates to 200 million 
gallons, distributed amongst some dozen countries,* 
in most of which, where such alcohol is made, there 
is legislation to enforce its use, owing to the higher 
price of alcohol as compared with petrol. In Australia 
anhydrous alcohol for use as motor fuel has beon*^ 


produced since 1926, though only recently to an 
extent exceeding a million gallons per atmum. The 
existing power alctihol distilleries have at present a 
normal capacity of five million galloiLs per annum, 
but owing to shortage of raw material (molasses) 
they have not worked hitherto at full capacity. But 
it is estimated that there is, in addition, suitable 
distillery capacity in Australia for another five 
million gallons of 96 per cent, alcohol. 

The prex^ess of manufacturing anhydrous alcoliol 
from sugar substances comprises (o) fermentation by 
yeast to produce a liquid containing 10 yjer cent, 
alcoliol and (6) distillation of the fermented liquor 
and dehydration by a patented process. Starchy 
substances must first be treated by malting, hydro- 
lysis with acid, or the action of moulds (amylo pro- 
cess) to break the starch down to sugar. Subsequent 
fermentation and distillation are much the samt* as 
for sugary substances. Cellulosic substances (e.g., 
wood) may be converted to sugar by two processes, 
both involving the action of acid on wood. 

Alcohol (iontaining water is imsatisfnotory as a 
motor fuel unless considerable quantities of blending 
agents besides petrol are added. But there is ample 
evidence that alcohol -jajtrol blends in the proportions 
of 12 J to 20 per cent, of anhydrous alcohol with 
petrol POS 80 .SS all the properties desirable as a motor 
fuel 'and that there is no measurable difference as 
between a 15 per cent, alcohol-petrol blend and other 
Nuper fuels in mileage per gallon and in other criteria 
of performance. The addition of 1 per cent, of alcohol 
to petrol raises the oc^tane rat in j: by about 0*6 unit. 
A liigher octane rating over tiiat of standard grade 
petrol is desirable for many inodoni cars, and is 
likely to increase in inij>ort«ncp as engine design 
changes. 

As regards transport of aU oht)!, technical difficnU 
ties involved in its carriage in drums or in road or 
rail tanks have been overcome ; but there is no 
exj)erieuce of the transport of large quantities of 
anhydrous alcohol in tanker .shii\s. The chief techni- 
cal difficulty is to avoid absorption of water and th(3 
effect of the inward l(*akage of sea w^ater into tankers 
would have to be overcome before alcohol could he 
successfully transported by sea in bulk. 

As in most countries excise duties are levied on 
alcoholic beverages but not on alcohol used for 
industrial purposes, the question of denaturants for 
the latter has always to bo faced. Power alcohol may 
be denatured as for mineralized spirits, i.e., b>' adding 
0*26 per cent, methyl alcohol, 0*06 per cent, pyridine 
land 2 per cent, petrol. A more suitable denaturation, 


1 "'Beport. of th*? Pow»r Alcohol Committee of Inquiry. 17th May, 1941." (lesued by Comroonwealth Government Printer 
Canberra, Australia). ^ That la, In Gdtminy, Fran’^e, Baiflaul, Italy, Austria, Hungary, Czechoslovakia. Sweden, .Tapan. Brazil, 

PhlUppi&ei and Australia. 
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for use only under security to the Customs Dept., 
is 0*26 per cent, methyl alcohol and 6 per cent, petrol. 

Proposed Practice covering Stigar, — ^From a survey 
of the present position of the sugar industry in 
Queensland it is concluded that — (a) the average 
price of cane as sold to the mill owner is about 32s. 
per ton ; (6) the home consumption price of raw 
sugar is approximately £23. 10s. Od. per ton ; ami 
(c) the export price has varied from about £8 per 
ton (pre-war) to about £11 per ton in 1941. The 
average price of home and export sugar together is 
about -£16. 10s. Od. per ton. 

In 1940 over 60 per cent, of Queensland molasses 
was sold to distilleries ; this percentage is expected 
to rise to approximately 75 in 1941. The usual price 
for the molasses is 15s. per ton at the mill. In 1940 
the output of power alcohol from this source was 
some two million gallons, but in 1941 it is expected 
that production will increase to 3i to 4 million 
gallons. But beyond that no further significant 
increase in power alcohol production from molasses 
can be expected. 

After examining several schemes whereby sugar 
might be diverted during manufacture to supply a 
raw material for alcohol production, the Committee 
considers that a “juice mill’’ scheme would be more 
satisfactory than the other schemes it examined. 
This scheme envisages a largo distillery alongside a 
sugar mill, the whole of the sugar product from, say, 
250,000 tons of cane being turned into alcohol. The 
cane wo\ild be treated as for sugar up to the clarified 
juice stage and this juice then be delivered to the 
distillery. Under this plan, an operating period of 
some 30 weeks per year could be allowed, which is 
about five Wf3oks longer than the normal raw sugar 
manufacturing period. Assuming 20 gallons of alcohol 
per tt)n of cane, such a distillery would yield five 
million gallons of alcohol per annum in 30 weeks. 
Its capital cost is put at £560,000. Exclusive of raw 
maierial, the total manufacturing cost of the product, 
from clarified juice to alcohol in the storage tanks, 
has boon estimated at 7 •13d. per gallon. 

Another plan considered was the “ B. Syrup 
Scheme,” under which a number of small distilleries 
would bo built alongside existing sugar mills and 
produce power alcohol from “ B. syrup ” taken from 
those mills, that is the syrup which undergoes the 
fourth and last crystallization and contains the total 
mill output of final molasses plus a proportion of the 
recoverable sugar varying front 5 to 10 per cent, of 
the total output. A t>^)ical distillery of this type 
would require a capacity of half a million gallons of 
alcohol in a normal sugar working season, to deal 
with the total output of molasses plus 6 per cent, or 
so of the raw sugar output. Not all sugar mills would 
find this scheme suitable or desirable. But if all 33 
Queensland mills could enter into a B, syrup scheme, 
the total extra alcohol from recoverable sugar would 
be about five million gallons. 


Taking the “Juice mill” scheme, if it were agreed 
that a price of £7. 9s. Od. at mill per ton of 94 net 
titre sugar and corresponding molasses, both in the 
form of a clarified juice, were to be paid (approxi- 
mately equivalent to about £9 per ton 94 n.t. sugar, 
f.o b Port), then the alcohol could be sold in a 
capital city at 2s. per gallon wholesale. Each million 
gallons of alcohol produced from sugar cane would 
absorb about 60,000 tons of cane or say 8,000 tons 
of sugar. 

Financial Considerationa, — Australia’s normal 
peace-time requirements of motor fuel are at least 
360 million gallons. If all this were to be a 15 per 
cent, alcohol blend, the alcohol required would 
amount to 52,600,000 gallons. Assuming the whole- 
sale price of the alcohol is 2s., the total extra cost of 
producing all this alcohol would be £3, 142,000, or an 
increase, say, of 2*15d. (made up of l*69d. for revenue 
and 0*46d. for extra cost of alcohol) in the price of 
a gallon of fuel. This sum is reduced to l*65d. after 
allowance is made for the value received from the 
use of alcohol blend as a super fuel, since 60 per 
cent, of consumers are willing to pay Id, per gallon 
more for this grade. 

Conclusions Draum, — ^Alcohol, to be used for blend- 
ing, has a value in excess of that of an equal vdlumo 
of standard petrol, by reason of its power to raise a 
standard grade fuel to super grade. ]Maximuin bene- 
fits are obtained with a 16 per cent, alcohol blend, 
and the Committee considers that alcohol should be 
used in tliis I'Hjrcontage and the blond marketed 
tlirough established distribution channels under dis- 
tinctive names indicating the presence of alcohol. 

The tlu'ee existing power alcohol distilleries in 
Australia, if using the raw sugar to supplement the 
molasses, could })roduce up to 7 million gallons of 
alcohol annually. On the basis of an annual total 
requirement of 52 million gallons, production from 
new distilleries of a total annual capacity of 45i 
million gallons of anhydrous alcohol could be absorbed. 
No recommendation is made as to the distribut ion of 
distilleries between wheat and sugar, but one possible 
distribution discussed was 38 million gallons from 
wheat and 74 million gallons from sugar, which would 
use up about 15 per cent, of the normal exportable 
quantities of the two products. 

Although the cost of power alcohol is considerably 
higher tlian that of imported petrol, there are impor- 
tant national and social advantages to offset this. 
Two main ones are : (1) defence value and (2) stabi- 
lization of agriculture. At the moment the defence 
value is paramount and fully justifies expansion* 
But the stabilizing effect of the industry on agri- 
culture, by providing a home market for some pro- 
portion of the unexportable wheat and sugar, is 
considered important enough to justify considerable 
extension of the alcohol industry. There is no in- 
tention to encourage the production of wheat and 
sugar above present levels to supply material for 
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power alooholi; on the contrary, the raw material 
must come from present production outputs, or else 
stabilization would not be effected. 

OomrmUee^s Recomrmr^dationa , — ^The Inquiry Com- 
mittee recommended that immediate action should 
be taken to erect distilleries to produce 40i million 
gallons of anhydrous alcohol per annum. If 96 per 
cent, alcohol should prove unsuitable or unprocurable 
as a motor fuel, the figure should be raised to 45i 
million gallons. These distilleries should use wheat 
and sugar cane products in proportions having regard 
to strategic considerations, the proportions of surplus 
wlieat and sugar, eacli State’s requirements of fuel, 
and the time needed to erect the distilleries. 

The selling price of power alcohol, wholesale at 
capital cities, should be 2s. per gallon, which in the 
case of sugar products is expected to give a price of 
about £9 per ton 94 n.t. sugar f.o.l). Queensland 
ports. The sites of the distilleries sliould be decided 


by strategic considerations, location of raw material, 
and fuel distributing centres. They should be owned 
by the Commonwealth, which should also control, 
preferably by legislation, the blending and sale of 
the alcohol prodiiciMl. A period of five years is re- 
commended for the exptu’iment before coming to any 
decision whether to continue or suspend the operation 
of the distilleries. 

%*Owing to mail and other delays, this Report of 
tlie Committee of Enquiry came to hand about two 
months after we had received })articnlars (which we 
published in oiu* October issue, page 294) of the 
intention of the Fedtjral Government to implement 
the recommendations to some extent. As a first 
objective they propose the production of 22 million 
gallons per annum, 7 millions to come from the 
existing anhydrous distilleries, 6 millions from 
existing rectified spirit distilleries, and 10 millions 
from new distilleries to be erected, using exclusively 
wheat as the raw material. — E d., 


U.S,A. Sugar Industry at September, 1941.' 


The change in outlook m the United States from 
one of surplus sugar supplies to a closer balance 
invites an analysis of the position and a recent 
Department of Coimnerce brwhure sums up the 
statistical data. The need of obtaining increased 
supplies of sugar seems clearly indicated and warrant-s 
the recent augmentations of the cpiota. The main- 
stay of supply, Cuba, has recently allocated larger 
quantities of sugar to extra-Ameri(!an destinations 
than was earlier anticipated, and so stocks of sugar 
111 CHiba will be coiLsiderably lower at the end of 
1941 than was expected some months ago. 

Demand , — Deliveries of sugar to U.S.A. manufac- 
turers, wholesalers and retailers during the first eight 
montlis of 1941 were roughly 26 per cent, higher than 
during the corresponding period of 1940 but the rate 
was not expected to be maintained during the balance 
of the year. Total deliveries for 1941 are estimated 
at about 8 million tons, or 16 J per cent, more than 
in 1940. Fear of price rises may have prompted some 
of the buying ahead, but the main reason for the 
change in purchasing policy was the insurance of 
adequate supplies of sugar for manufacturing. Con- 
sumer hoarding accounts for part of the demand, but 
assuming 2,000,000 families bought each 100 lbs. of 
sugar, this would only absorb 100,000 tons. Retail 
store stocks are limited, for obvious reasons, and as 
wholesale price rises are surely passed on, there is no 
real need for wholesalers to buy in fear of a price rise. 

Total deliveries, January to August, were 5,665,000 


short tons, of which 3,742,000 tons (against 2,845 
tons in 1940) came from the refiners, 1,356,000 tons 
(against 1,046,000) from beet processors, 430,000 tons 
(against 632,000) from importers and 237,000 tons 
(against 56,000) from mainland cane fa<*tories. The 
total in 1940 was 4,479,000 tons. As com])arod with 
1940, this year represents an increase of 24 per (*ent . 
Total stocks at August 1st were 1,739,000 tons, as 
ooini>are(i with 1,737,000 tons in 1940 (same date). 

Supply . — Provided ships are available, particularly 
from Cuba, and no iiuu*easo in forward buying de- 
velops, there should be sufficient sugar for tlie remain- 
ing four months of 1941. Cane sugar refiners sliould 
liave available 1,500,000 tons from off-slioie areas 
plus 250,000 tons from mainland cane areas, wlult* 
stocks in their hands sliould ])rovi(le them with 
another 250,000 tons. A total available for delivery 
of two million tons is thus indicated. Added to this, 
the beet sugar industry sliould deliver 600,000 tons. 

Prices . — In the last few mouths worhl sugar prices 
have increased more than 100 per cent. So far as 
Cuba is concerned, World sugar does not come to the 
Amoriiran market except, for refining and subsequent 
export. At the present full duty rate of 1-87J cents 
pea* lb. of raw sugar, freight and current world price 
would equal more than 4 cents. Since raw sugar 
prices are at present pegged at 3*50 cents, sugar from 
full duty countries cannot be sold except at a con- 
siderable financial loss bj'* countries other than Cuba, 
such as Peru, Dominican Republic and others. 


1 Any extra profinetlon of gmar for this purpose, brlnijlng in £9 per ton, would obviously lower the average price for the whole 
sugar crop. It is d^jiud prefcranle to divert to alcohol manufacture a portion of the exportable sugar. 

8 Abridged from 'Indastrlal Refereuoe Service (Foodstuffs) ** No. 81 (U.S. Dept, of Oommeroe, Washington). 
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Development of the Practice of Evaporation** 

By NOEL DEERR, F.LC. and ALEXANDER BROOKS, A M.I.Mech.E. 


Ill the painting by vak d£B Stbakt of a Sicilian 
factory of tlie sixto<?nth century, and in the engraving 
by Johann Vissohbb of a Brazilian factory of the 
early seventeenth century, the evaporation of the 
('Hue juice is shown to have been carried on in indi- 
vidual vessels hung over an open fire. 

Usually in times when evaporation was conducted 
over a naked flame there were five boiling pans in 
series, the whole arrangement being known in the 
French colonies as the “batterie,” in Mauritius as the 
* ‘Equipage” and in the English colonies as the “copper 
wall.” This arrangtiinent continued in the cane sugar 
industry till well past the middle of the nineteenth 
century ; and indeed the copper wall is still used in 
factories of fair size in Barbados, to meet the small 
ileinand existing for the distinctively flavoureni sugar 
made in this way. 

EmporcUion by Stem }, — The first proposal to make 
iis<s of steam instead of flame in evaporation appears 
indistinctly in patent N<». 312 of 1692, granted to 
Anthony Smith, while a definite tc^chnique embody- 
ing the use of a double -bottomed pan is found in 
patent No. 1492 of 1786, taken out by Thomas Wood. 
In patents No. 4032 of 1816, and No. 4197 of 1818, 
Philipp Taylob claimed broadly the use of tubular 
elements, as adapted to the use of high pressure 
steam, but ))resented no drawings. The objection to 
the Taylor pan was its complicated structure and that 
the iimer tubes, adding to weight and first cost, 
presented no heating surf nee. 

During the period 1829-40 the apparatus which be- 
came most used was that of OnAsiphobe PAcqtteue. 
Jt consisted of a single or double row of tubes termi- 
nating ill a steam chest at either end, a trap being 
provided at the end remote from the steam entry. 
As with the Taylor pan, from which it derived, the 
heating element could swing about its long axis. 
Under the name of “eliminator” the Pecqueur pan 
is still found in many sugar factories, where it is used 
to bring juices rapidly to the boil, when the scum, 
wliich rises to the surface, is bruslied off. 

A distinct form of apparatus consisted of a hoIU»\v 
element tlirougli which steam circulated, rotating 
)>artiaUy suTunerged in the material undergoing 
evaporation. In its movement it withdrew from the 
bulk of the licinid a thin film, which fell back into the 
container. The first hint of this method occurs in a 
jiatent granted to Charles Wyatt, No. 4130 of 1817, 
and the first drawing a[)pears in patent No, 6620 of 
1827 granted to William Clbland. This type of 
apparatus came into extensive use after 1840, and is 
found in many forms. These apparatus are generally 
called Wetzel pans. For the next fifty years they 


c!ontinued in extensive use, the last one that ojjerated 
in Mauritius being at Argy in 1900. 

Evaporation under Vacuum . — Patent No. 3764 
(1813) introduced an entirely new principle. This 
was the invention of the vacuum pan, by the Hon. 
Edwabd Charles Howard,* one of the few instances 
f»f a master-patent appearing conipleto and successful 
in operation in its first trial. This process is now so 
well known as not to require description. The adop- 
tion of the vacuum pan does not appear to have been 
rapid. J. A. Leon states that in 1827, the year of 
the expiry of the patent, only six firms, those of 
Hodgson, Major Rhode, Sutton and Davis, Croope, 
Oaven and Severn and King had installed such 
plant. To these from other sources may be added 
the names of Brancher, Cooper and Fairrie making, 
with that of Howard, ten in all. 

It was not till 1832 that the first colonial vm‘tiujn 
pan was installed, this being at t he Vreed-en-Hoop 
estate in Demerara, which belonged to Sir John 
(jIladstonb, the father of the statesman. Th^ next 
were at Richmond and Land of Plenty in tlio same 
colony, and others were soon ereckn^l, so much so 
that the reputation of the product, termed Demerara 
crystals, can be traced to the superiority of the sugai’ 
made in these pioneer installations. 

Other dates of introduction are : United States, 
1832; Java, 3836, and Mauritius, 1844, In India 
vocaium j»ans were in use during the short-lived 
development of the forties. In Brazil the first vaf*uujn 
pans were intrcxluced in 1847 ; and in the Philippines 
not till 1879. Other dates are : Cuba, 1836 ; 
Guadeloupe, 1842; Jamaica, 1846; and Hawaii, 1863. 
On the continent of Europe the vacuum pan was 
first iisotl in 1818 at the refinery of Vincent Mack at 
Jagerzoile near Vienna ; then in a French refinery in 
1824 at Marseilles ; and in Germany, at the sugar 
works of August Helle at Magdeburg in 1836. 

As mentioned, the vacuum pan came into being as 
a complete invention to which there was nothing to 
add in principle. Later developments had as their 
object the improvement of the efficiency of the 
heating surface, the coil being soon used in place 
of the double-bottom, the credit for this in Franco 
being due to Hallette. A tubular heating surface, 
usually called a “calandria,” ajq^ears first in the 
]>otcnt of Joseph Walker, No. 14,141 of 1862. Tht' 

i A cadet of the ducal House of Norfolk whose Interest iii sugar 
derived from his marriage to the daugliter of a London sugar 
refiner, also introduced the use of the leaf fllto*, the use of alumma 
as a clarlflcant, of the proUminary wushing of raw sugar before 
meltluK and of the washing of sugar with syrup In place of water. 

He died from the effects of a heat stroke, after a visit to the stove 
nxirn of his refinery. While the IHetimant of National Sioaraphv 
has particulars of fifty-four scions of the House of Norfolk It does 
not find room Jor one who, In many ways, was the most 
distinguished of all the Howards. 


I Condensed from a paper read before the Newcomen Society, London, October, 1941, and later to be pnhlislied (with iilustiatioos) 

in the TntntactioM of the Society. 



DEVELOPMENT OP THE PRACTICE OF EVAPORATION 


tirrangemetit of sljoi't coils in nests in substitution ot 
a Jong helix, much of the heating surface of which 
was inefilcient, is first found in the patent granted to 
Edwabo Bbanbs and Conbad Pin2bl, No. 57 
of 1865. 

Multiple EJJect Evaporation, —As was the engine of 
Watt to that of Newcomen, so is the system of 
multiple effect evaporation first successfully operatiid 
by Nobbkbt Rillibux, if not indeed first conceived 
by him, to the process of evaporation in vacuo 
nvented by Ho ward, i This system which must 
have place among the world’s greatest economic 
inventions* embraces the repeated interchange of th<? 
same quantity of heat in a chain of closed vessels, 
which are automatically maintained under continu- 
ally reducing iJressures. Say, e.g., 3.5 lbs. of steam 
are admitted to vessel 1 and used at double effect 
causing the removal of 70 lbs. of water, the t^tal 
consumption of steam in evaporation and crystal- 
lization being 50 lbs., affording the removal of 
85 lbs. of water, which at single effect thro\ighout 
would have letjuired steam equal to the weight of 
water re3moved in all. Actually in the sugar industry 
t he most generaQy adopted plant is one operating at 
quadrujile effect. 

The first cruile idea of the multiple utilization of 
lieat is found in patent No. 5394 of 1826 granted to 
William Cleland. While there is here a definite 
utilization of heat it is of sensible heat only and not 
of latent heat, which can only be obtained with a 
reduction of pressure in the second vessel. To what, 
if any, extent this proposal was used we have betui 
luiable to find record. A scheme essentially similar 
in principle is illustrattMl by Peclet* as having been 
used by Debosne in French beet sugar houses as 
early as 1828. It is stated to have obtained a total 
evaporation of 9 to 10 lbs. of water i^>or lb. of coal. 
The next step is described in 1833 in the French 
]>atent of Dboband, who made use of a combination 
of the Howard pan with the evaporative or surface 
condenser of Alexandee Clabk, patent No, 4665 
of 1822, using beet juice or syrup as the cooling 
fluid, and replacing the injection condenser used by 
Howabd. 

This method of operation obtained no little exten- 
sion in bpth beet and cane sugar industries, cuid in 
continental refineries. In Cuba it was installed for 
the first time at Amistad before 1840 and about the 
same time at La Mella. It was introduced at Reunion 
in 1839 and to Surinam in 1843. In Louisiana it was 
first used by VALCOEtm Aim^ in 1846 and by P. M. 
La PtOE in 1846. We have found no record of its 
early use in British colonies, though one of us saw a 
plant still working in Barbados as late as 1904. 


Although called by him “ evaporation k double 
effet” the process of Degrand added nothing in prin- 
ciple to the cruder conception of Cleland. Pecqueur’s 
French patent 6886, however, may olaim^riority as 
the first demonstration of the principles involved in 
multiple effect evaporation, though there is no record 
of the construction of his apparatus. 

The second name connected with the iiiveiitioii of 
multiple effect evaporation is that of Dbbosnb, who 
in 1836 took out English patent No. 7082 of tliat 
year. Two distinct upjiaratus are doscribeti. The 
tirat is *a copy of Degraiul’s French patent of 1833. 
In the second, two Howard pans (‘orinected in series 
are distinctly shown. While no development followeil 
from Dorosne’s design there is definite evidence that 
at least two plants were built, and put into operation 
in the islainis of Martinique and Omideloupe bofoie 
1843.* 

The third distinguished name is that of Nobbkbt 
Killieux, who was born on March 1 8th, 1806, in 
New Orleans, the sou of VINCENT Rilheux and 
(Constant Vivant, free quadroons. His father was 
a lueckaiucal engineer of repute who, in 1825, sent 
his son then aged ninetoen to Paris to complete his 
education. After holding a position of lectuier in 
mechanical engineering at tne Ecole Centrale he 
roturnod to Louisiana in 1834. Tlie slights to which 
Killieux was exposed in America because of his 
African ancestry determuied his return to France in 
1861, where lie continued to improve the details of 
his process. He died at Paris on October 8th in his 
eighty-ninth year and was buried in the cemetery of 
1%’e I.«achaise. In 1934 a iiumlier of i>ersons con- 
nceted with the sugar industry honoured them- 
selves by plaimig lu the State Museum in Jackson 
Stre*‘t, New OrlcaiLs, a tablet to his memory. 

His first patent is U.S. No. 3237 of 1843, showing 
two Howard pans in series. His second No. 4780 of 
1845, sliows a triple effecd with horizontal tubular 
heating surfaces. His jiatent drawings show both 
three i)au and fom* pan apj^aratus. The last pan in 
both designs was a graining pan and could l>e operated 
at will with virgin steam or with vapour separated 
from the first effect. Third and fourth pans used 
a common condenser. This arrangement was not 
adopteil, and the Killieux plants which were built 
weie isolated triples. 

Of the part playeti by Killieux in invention anti 
in establishing the multiple use of steam there is full 
record. He states that in 1832 when resident in 
Paris he had conceived the idea of multiple effect 
evaporation in vacuo and oonmumicated it in part 
to Debosnb. In 1834 he returned to New Orleans. 
In 1844 he installed plant at the Scarsdale plantation 


1 OperabloQ under vaouum 1 r not eReentlal for the applioation of evaporation in multiple effect. The process however derives from Howard's 
invention. 2 The production of sugar yearly Is now about 80,000,000 tuns, entailing the evaporation of about 300,000,000 tons ot 
water. At single effect this would leaulte about 40,000,000 tons of coal and at auadruple effect only 10,000,000 tons. Thus in the sugar 
iDOustry alone a saving of 80,000,000 tons of coal a year is Indicated. 

> "Traltd de la Ohalenr.'* (Paris, 1848). 4 "Fahrloatlou actuelle du Sucre aux Ooloniee" (Paris, 1843), p. Si. 
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of Theodore Packwood.i This was built in accordance 
with the design shown in his second patent, and was 
the first plant to operate successfidly. By 1849 the 
process was in use in thirteen sugar houses producing 
4,500 tons of sugar.* From Louisiana the process 
spread to Cuba, Mexico and to Peru. In Cxiba the 
earliest plants, all erected about 1850, were those at 
Ascuncion, Alava, Santa Maria, Minerva and Julia. 

The accepted story of the introt luetioo of tht? 
Hillieux apparatus to Euroj>e is that at the time wlien 
Rillibxtx was perfecting his plans in America, uiitler 
a ])lt‘(fg 0 of secrecy he gave a copy of his drawings to 
Andkaba, a German engineer, who sent them to 
Tisohbbin, who failing to understand them sold them 
lo the French engineer and manufacturer, Cail. 
However this may be, a French patent on multiple 
tiffed- evaporation was taken out by J. F. Cail, 
No. 5563 of April 25th, 1850, with an adciition dated 
December 1st, 1851. 

The di*a wings in the first part of this patent are 
facsimile copies of those in Rillieux’s swjond patont. 
Those referring t-4> the addition show an apparatus 
with vertical tubes, broadly equal to what has now 
become the standard design. Cail’s English patent, 
taken out in the name of Daniel 8heabs, No. 13286 
of 1850, follows the Fri^ich ]>atent, but with no 
reference to the addition. The first desori}>tion of 
Rillieux’s apiiaratiis in Eurcqo is due to Bureau,* 
who saw plants at work in Louisiana in 1848. The 
first plant to bo erected in Europe was at (/ouincy 
near Douai, with others soon afterwards at Corbehem 
and at Sin beet sugar factories.* These were put into 
operation about 1860, 

For the next twenlj" years progress was slow, arul 
for this troubles arising out of imperfections in 
design may have been responsible. One of the greater 
difficulties was that the effect of the presence of air 
or of incoiidensible gases in decreasing the rata of 
ht;at transmission was not recognised, and all the 
(earlier apparatus operated at a low heat exchange 
efficiency. 

It was only about 1870 after Jules Robert of 
Seelowitz in Austria had perfected his system of the 
diffusion of beets, entailing a greater dilution of the • 
expressed juice, that the demand for the apparatus 
increased ; to its rational design this technician con- 
tributed so much that he is sometimes credited with 
its invention, and the whole apparatus is sometimes 
called a “Robert.” Other p*ioneers of this period 
were the Austrian engineers Welnee arid Jelinek, 
who developed the liorizontal type of apparatus with 
which Rilubux liad established the process. 

It was at this time ti>o that the use of the 
apparatus began to appear in the Old World cane 
sugar industry. The one first on record was installed 
in 1867 by Joseph Portal at Anse Jonce in Mauri- 


tius,* a second being put into operation at La Gaiet4 
by loERY a year later.® To India it was brought 
before 1870 by Minchin at his diffusion factory at 
Aska, Madras ; to Egyj)fc at Bene Mazar in 1872 ; 
and to Java at Poerwadie in 1873, and at Djattiwangi 
ill 1876.’ In Demerara the earliest installations were 
those at Hope, Windsor Forest, Vryheid’s Lust and 
Providence, all made about 1880. By this time its 
use was fast becoming general practice, not only in 
the sugar industry, but in others dealing with the 
(Mtonomic evaporation of large quantities of liquid. 

In 1880, when seventy-four years old, Rillibux 
placed the cioriier stone on the edifice which he had 
erected. This is known as his second principle whicli 
a<lds further to the economy of the system. In this 
scheme which soon became widely adopted, steam 
se})arated from the first vessel of a double effect is 
used in the evaporation of the syrup to crystallization 
in a vacuum pan, work which till then had been 
})erformod with virgin steam. The total consumption 
in one case was 42*6 lbs. steam compared vith the 
56 lbs. formerly necessary. This arrangement , for 
M'liich there is no other claimant than RiLLiEirx, is 
ilescribed in English patent No. 6296 of 1880. In the 
t>atent drawing a triple effect is shown, by the use of 
w'hich the consumption of sti^ain is further reduced 
to 38-33 lbs., for a total evaporation as before of 
86 lbs. of water. A modification was later introduced 
by the German engineers, Pauly and Gbetnbr. In 
this a second vessel, called a pre-evaporator, iiide- 
pendimt of the evaporator and connoctycd to the 
crystallizing pan, is employed. The beat economy is 
the same as for the Rillioux system of sei>arated 
steam. 

We eonehnh'! with a few references to snlisequeut 
outstanding tlevelopments, W. P. Robbetsob, 
English patent No. 790 of 1872, described the re- 
generation of low jiressuro steam with ste^am of 
higher pressure and its use in multiple offcHjt, the 
possibility of tliis having already been foreseen by 
Pbllbtan as early as 1840. Peaohe and Bouil- 
lon, patents No. 26,006 of 1906 and No. 9276 of 
1909, further developed this process, which has now 
passed into the phase of actual operation under the 
name of thermo-compression. 

WiEBEL, patent No. 6143 of 1879, and Wiebbl 
and PiccAED, patent No. 1761 of 1883, claimed re- 
generation of low pressure steam by mechanical 
c’ompression, and its use in multiple effect. This 
system has been used in Switzerland where supplies 
of cheap water power are available. Film evaporation 
as opposed to bulk evaporation has been developed 
and extensively used under the patents of Homeb 
Tayloe Yaeyan, No. 14,162 of 1886 and No. 213 
of 1888 ; of S. M. Lillie, patents No 3006 of 1888, 
No. 12,391 of 1888 and No. 11,786 of 1890 ; and of 
Paul Kestnbb, patent No. 6873 of 1903. 


l 0. A. BEOwira, 1939, p. 176. 8 X«J. ott • ‘♦La Qtoie Induitrielle.** (Puis, 1862). Vol. 2 p. 867. 

4 **L’Indtt8tri« du Sucre depute 1800." DUXBAV. (ParUi, 1894) p. 29. 8 **MAiirlthu Almanac,** 18M. 

8 A. Nobxh Coombbr, Evolution of Sugar Cane Culture in Idauritiua, p. 183. 7 Java AreMe/, 1969, 17, p. 629. 
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Plastics from Bagasse 

And other Agricultural Residues.' 

By S. I. ARONOVSKY and F* CLARK, Agricultural Byproducts Laboratory, Ames, Iowa* 


Numerous methods lor the Ircjatiuerit of liguin- 
containing inatorials liavo been suggested.® In 1933 
the Forest Products Laboratory at Madison, Wis- 
consin, proposed methods of producing plastic 
moulding compounds from sonic agricultural resiilu(\'^. 
These methods consist essentially in hy<lrolysing or 
digesting tlie raw material at elevated temjxaatures 
and pressures with dilute acid or with aniline, and 
in mixing the hydrolysed residue with suitable 
plasticizers. They wore chosen for the })reliminary 
studies on bagasse cairied out at Amos, dealing with 
the eflfocjts of such variables as temperature, pressure, 
period of hydrolysis, type and amount of plastiiuzcrs, 
etc. This resulted in a number of modifi^-ations of 
the inothotLs.® 

Acid Digestion,- -A satisfactory inouldmg compo- 
sition was obtained from bagasse digest/cd for 30 
iiiins. with 1 per cent, sulphuric acid at 135 lbs. per 
sq. in. After filtering, washing, drying and grinding, 
the powder was mixed with 8 jkm' (leiit. each of aniline 
and furfural. Specimens moulded at about 325'F. 
(163'^C.) under a pressure of 3600 lbs. }»er s(|. in. had 
a fairly high flexural strength or modulus of rupture 
(approx. 7000 lbs. i)er sq. in.), 2*7 per cent, moisture 
absorption (fairly low for a 48-hour immersion), a Shore 
8cleros<!Ope hardness of 85, and a sjiecific gravity of 
1*42. Some of the physical properties of the moulded 
material are indicated in Table I. Tlie moulded 
products were dense, black, opaque, lust toils and 
readily machined with high-speed cutting tools or 


I'arboriindum wheels. Being uniform in jihysical 
structiiie the moulded products may )>o ground, 
sanded and polished throughout tlicir entire body. 

Aniline Digestion , tests with the aniline- 
digest icin method gave sjiecimens exhibiting flexural 
strengths as high as 9000 lb.s. per sq. in. Extending 
this investigation, mouMiiig compositions were pre- 
pared from a series of 24 digestions in whiirh the 
efif(K‘ls of the various factors outlined above werf3 
siudied. 3'he aniline-digested residues were washed, 
dried, ground, and mixed with plasticizing agents 
such as furfural alone, furfural and aniline, or furfural 
and phenol. Data showing the maximum, minimum 
and av'eiage strength characteristics and other 
physical proper! it^s of 00 specimens moulded from 
powders prepared under varying conditions are given 
in Table 1. 

Alkaline •Fnrfaral Digestion , — Preliminary tests on 
digesting bagasse in an alkaline furfural solution and 
preciihtating the dissolved lignin complex by acidifi- 
ealioii gave indications tliat this method of digesting 
with a combination of plasticizing and pulping agents 
merited further consideration. Although moisture 
absorjitioii of spf'ciiiiens moulded from compositions 
U) which no additional i>lastirizing agents had been 
added was relatively high, the flexural strength 
approached 6900 lbs. per sq. m., as indicated in 
Table I. 

The experiments indicated that some of the vari- 
ables in the preparation of the moulding powders 


Table I. 



\ irld ol 
• Digested 

Materia) 
per cent. 

Flexural 
Strength or 
Modulus 
of lliiptue* 

Moisture 

Absorption 
per rent. 

0\en-dr.v 

Speeltlr 

Hardness 

(Shore 

Treatment. 

Dry Bagasse. 

lbs. Ml. in. 

Moulded Product. 

Gra\lty. 

Scleroscopc). 

Acid-HydrolysiH*--- 

Maximum 



3 ;37 .. . 

1-42 

... 87 

Minimum 



5895 

. .. 2-29 

1*42 

83 

Average 

65 

6:U9 

2-69 

1-42 

86 

Aniliiie-Hydrolysisf — 

Maximiini 


6900 

2-99 

1-38 

99 

Minimum 

- 

3176 

0-64 

1-28 

71 

Average 

... . 90 

4650 

1-27 

1-34 

83 

S f nla - Furfural Hydrol ysiH:|: — 

Maximum 

— 

5982 

4-94 

1-41 

81 

Minimum 



5560 

3-67 

141 

81 

Average 

79 

6771 

3-81 

1 41 

81 

Coimiiercial Phenol-Formaldehyde moulding compounds for coniT>arison : 

I — .... 7063 0-34 

1-34 

98 


2 — 

7107 

0-42 

1 41 

95 


3 — 

6898 

9-38 

1-38 

... 95 


* Digested material plasticized with aniline and furfural, 
t- Digested material plasticized with furfural, furfural and aniline, or furfural and phenol. 
t No plaaticizers added. 

i Abridged from Mmufacturert* Record, 1041, lio, pp« 22-25, 59. 2 U.S. Patents. 1,032,255 ; 2,077,^ ; 2,080,078 ; 2,180,783. 

8 Modem Plaeties, 1030, 16, No. 7, p. 42 ; 1040, 17, No. 10, p. 59. Ind, ISng, Chtm., 1040, 38, p. 1399. 
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have definite effects upon the physical properties of 
the moulded product. A low water-bagasse ratio in 
the digestion cliarge is necessary for maximum plastic 
flow and maximum moisture resistance of the finislied 
plastics and a high ratio is desirable for maximum 
strength. The optimiun amount of aniline for diges- 
tion is 20 to 26 per cent, of the weight of dry bagasse. 

Lower digestion pressures tend to give good 
strength characteristics, while hi^er^ pressures im- 
prove the plastic flow and moisture resistance. A 
shorter digestion period at higher pressure increases 
the strength f>f the plastic, but a longer cooking time 
at lower pi-essure is more desirable. A relatively 
large proportion of fines in the powdier apparently 
enhances the strength of the resulting product, pro- 
vided the original fibre length is not reduced drasti- 
cally. Plasticizing the digested material befoiv 
grinding tends to increase the strength of the mouldcMl 
product. 

Variation of Quality , — Based on these findings, 
conditions were selecded which would be expected to 
produce a moulding compound of a reasonably high 
degrt'c of flow and good strength characteristics. A 
moulding powder prepared from bagasse under the 
chosen conditions yielded moulded specimens which 
gave results in line with eructations. This indicates 
that the moulding qualities and physical properties 
of bagasse powders can be varied to meet definite 
requirements within reasonable limits. 

Bagasse plastics with metal inserts have been 
moulded successfully in this laboratory, indicating 
excellent adhesion of the metal to the plastic. Veneers 
(woods, plastics, metals, etc.) may be applied either 
at tlie time of initial moulding or as a subsequent 
operation. Although the moulding powders described 
above always givtj a lustrous black product, it is 
jiossible to inc(uj.>orate buitd>>lc pigments to produce 
coloured and mottled objects. The plastic comix)* 
sitions prepared from the aniline -hydrolysed bagasse 
exhibited, in general, greater plastic flow, flexural 
strength, and resistance to moisture absorption than 
products prepared by the acid-hydrolysis and alkaline* 
furfuial methods. 

Utilization . — ^These agricultural moulding com- 
pounds have aroused a great deal of interest in the « 
automotive and rubber industries. It was foimd that 


the aniline-bagasse moulding powders can be com- 
pounded with some synthetic rubber materials, as 
well as with natural rubber. This led to a number 
of possible applications. Automobile steering wheels 
moulded from a mixture of aniline-bagasse powder 
and synthetic rubber have passed all laboratory and 
service tests. 

Tlie moulded plastic may find use as electrical 
insulation material in the manufacture of radio and 
other electrical equipment. The strength character- 
istics, workability and relatively high moisture 
resistance of products moulded from agricultural 
residues may be of interest to the building and 
furniture industries. 

Ooeta . — Conservatively estimatetl costs of materials 
for i^roducing moulding powders by the methods out- 
lined are indicated in Table II. The estimated cost 
of raw materials for the aniline -hydrolysed moulding 
composition is somewhat greater than tliat for the 
soda-furfural powder and more than twice as gi’cat 
as that of the raw materials used for the acid- 
hydiolysed powder. However, the ardline-hydrolys<*d 
powders have certain advantages over those pn*- 
pared by the other two methods, as discussed 
previously. 

An estimate of the final cost of the fidished 
powder, on a c‘;ommercial basis, would necessarily in- 
clude the cost of labour, steana and power, equip- 
ment, ixiaintenance and depreciation, taxes, over- 
head, etc. These items would vary with the tjqxe of 
powder, with the production, capacity and location 
of the plant, and with other economic conditions. 
Reasonably accurate estimates of these cost items 
would require pilot-plant rather than laboratory 
studies. 

Compaiative investigations on varitnis agriciiltui'a] 
residues, including wheat, oat and rye straws, corn- 
stalks, corncobs, flax shives, tobacco sterns, bagasse, 
and lignin residues from the production of furfural, 
are being conducted at this laboratory. Complete 
data ou the physical properties of moulded products 
from these various materials are not yet available, 
but preliminary observations indicate that a number 
of differences exist. However, the black colour* and 
outward appearance of the moulded iiroduct are very 
much the same for all these raw materials. 


Tabls II. 


Aaw Materials. 


Sulphuric Acid, 66°, at |16*50 per ton . . . . 
Caustic Soda, 76 per cent., at |2*30 per cwt. 

Aniline, at |0*16 per lb 

Furfural, at |0-10 per lb 

Zine Stearate, at 40-36 per lb 

Total cost per ton of plasticized powder . . 
Cost per lb, of plasticized powder 


/~Aoid-Hydro]ysed-% 

Qtantity 

BeQUlred Cost 

lbs. 

r-Anillne-Hydrolyscd--> 

Quentlty 

re^ulrea C^t 

r~--Soda-Furfaral----^ 

Quantity 

reqji^ OMt 

263U . . 

10-62 

. . 1900 . . 

7-60 

. . 2166 . . 

8-60 

27 .. 

0*22 

— 

— 

.. 910 .. 

7-41 

— 

— 

. . — 

— 

. . 660 . . 

16-18 

136 .. 

20-26 

. . 536 . . 

80-26 

. . 136 . . 

20-26 

135 .. 

13-50 

. . 136 . . 

13-60 

. . 396 . . 

39-60 

17 . . 

6-96 

17 .. 

6-96 

17 .. 

6-96 

— 

60-44 

. . — 

107-30 

. . — 

96-96 

— 

0-026 

— 

0-064 

. . •— 

0-049 


The flguieB are haacd on 1 ton of finished mi 
and power, 


powder luing average yields. They do not include the costs d laboitt ,atc«in 
maintenMice and depredatkm, taxes, overhead, etc. 
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PLASTICS FBOM BAGASSE 


Summary . — It may be seen from the foregoing 
studies on bagasse that it appears to be a suitable 
raw material for the production of low-cost moulding 
compounds. Its ready availability in sizable quanti- 
ties at sugar mills is a factor which favours this raw 
material at the present time. ExperinKfental bagasse 
moulding powders have produced plastic materials 
^vith dielocttric and other strength characteristics and 


with resistance to moisture absorption similar to 
those of pfienol-formaldehyde and phenol -furfural 
moulding compounds. The relatively, low cost of 
moulding powders produced from bagasse 8ind other 
agricultural residues should be of considerable 
interest to the automotive, rubber, electrical, furni- 
ture and building industries, whore large volume 
production is 


The Clarification of Cane Juices.' 

Optimum Liming in Sulphitation. Application of Pre-sulphitation. 

By D. R. PARASHAR, Imperial Institute of Sugar Technology. Cawnpore. 


Nearly 90 per cent, of tlic sugar factories in India 
employ the sulphitation process, but the methods of 
liming adopted so vary that each factory practically 
follows its own system. Some add the lime in the 
cold, while others at temperatures from 100 to 
150°F. (38 to 66®0.), adopting either pre-liming (in 
the same or in separate vessels), or sinultaneous 
liming and sulphiting. This investigation has been 
undertaken to establish the optimum degree of 
liming for high and low purity juices under different 
systems of clarification, and to study the effects of 
varying the quantity of lime used. 

A representative sample of the cold raw juice was 
divided into four or five })arts of 600 c.c. each, and 
treated with different proportions of milk-of-limc 
(0*8 to 1*8 per cent.) as is commonly done in sugar 
factories. After thoroughly shaking the mixtme, it 
was filtered and its pH determined colorimetrically, 
t his being done with the view to ascertaining approxi- 
mately the pH of the juice when the ontin^ amount 
of lime is added in bulk. 

Arrangements were also made to add the lime in 
the liming and sulphitation vessels between the 
limits normally prevailing, samples of the raw and 
treated juice being taken from each tank, boiled in 
llio laboratory, and allowed to settle in 1000 c.c. 
graduated cylinders, the following being noted under 
comparable conditions : (1) rate of settling and 
(clarity ; (2) volume of mud ; (3) Brix, pol. and purity ; 
(4) glucose/sucrose ratio ; and (5) calcium salts, 
colloid content and colour. 

Working in this way, observations were made of 
the following methods of working ; A, separate 
liming and sulphitation at 100°F. ; B, adding milk- 
of -lime directly to the juice (pre-limimg at 120”F.) ; 
O', pre-liming at 140 to 160®F. ; X>, pre-liming at 
168°F. ; E, slightly sulphiting, then adding the whole 
of the lime in bulk at 168®F. ; F, simultaneous 
liming and sulphiting at 168°F. ; O. Ditto, using 
140®F. Experiments were also made on pre-sulphi- 
tation at 120®F. 


Figures obtained sliow that, whereas in some 
cases there is a gradual rise in the volume of the 
mud obtained with increasing quantities of lime, in 
other cases there is a gradual fall. This may be due 
(o two factors : (1) the action of double heat ; and 
(2) use of the acid or alkaline zone of reaction of 
lime and sulphur dioxide. 

Double heat hastens the rate of settling consider- 
ably, depending on the toinperaturo at which the 
lime and SOj react, the higher the temperature the 
more granular being the precipitate. Much, however, 
depends upon the medium in which the reaction 
occurs, so that if the precipitate is formed in the 
alkaline range the floes become h 5 ’’clrat-od, thereby 
effecting an incre*aKe in the mud volume. If, on the 
other hand, the reaction takes place mostly in the 
acid range, the rate of settling is quicker, the mud 
being more compact. 

The Pke-liminq Process. 

It is clear therefore that when liming preoeeds 
sulphitation (i.e., the pre-liming process), settling 
will be slower and the volume of mud higher, and 
this is particularly so when this effect is combined 
with a low degree of double heat. Thus factories 
employing pre-liming in any form (in llie same or in 
separate vessels) will always require a large filter- 
press capacity. A low degree of liming in pre-liming 
would mean less mud, but it also means an incomplete 
removal of the impurities. Pre-liming at the higher 
temperatures appears to yield slightly bettor results 
so far as clarity and settling arc concerned. 

On the other hand, in the simultaneous and the 
pre-sulphitation methods, tlic results obtained were 
more encouraging. But in the ** simultaneous ” 
method as here followed, the full dose of lime was 
discharged in bulk in the sulphitation vessels without 
or with a slight previous sulphitation. Addition of 
lime was so regulated as to complete iho reatstion 
between lime and SOj mostly in the acid zone, 
except towards the end, when low alkalimly may be 
desirable. 


1 Free. 9th OoHV. Stufftr Attoo, India. 1, pp. 167-175 (here abridged). 
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It was found that the initial acidity of the raw 
juice appears to exert a marked influence on the 
rate of settling and the compactness of the mud 
obtained. For proper coagulation of impurities one 
of the following requirements appears to be neces- 
sary : Either a high acidity (i.e. a low pH) may be 
combined witli a low temperature, or a low acidity 
with a high temperature (i.e. 70 to 76°C.) before the 
addition of lime starts. 

Addition of lime in the latter case should be so 
regulated as to provide the maximum benefit of acid 
reaction to the juices ; or the simultaneous method 
would yield bettor results if worked jmrtly on the 
principle of pre-sulphitation. This method may be 
helpful to those factories which on account of short- 
age of SO I cannot derive the advantage of high 
acidity. But an adequate supply of SOt is an impor- 
tant requirement for the proper clarification of juices 
whichever method may be adopted. 

Initial high and low acidities also account for 
differences in the mud volumes of high and low 
purity juices treated with equal quantities of milk- 
of-lime. Assuming that the pH of the low purity 
juice is 6*1 and that of high puiity is 6*9, and that 
these are both sulphited initially for say between one 
and two minutes, the initial acidity will be much 
lower in the former than in the latter case. There- 
fore, the mud volume would bo more compact in 
low purity than in high purity juices. 

Low rises in purity occur when the addition of 
lime pre<sedes sulphitation (pro-liming), the coagula- 
tion of impurities as indicated being not so effiedont 
when the juices are treated purely in the alkaline 
range. It has also been seen that if the final pH of 
juices is adjusted in the acid range (say 6*8 pH), the 
settling will be fj[ui(^ker than if one works in the 
alkaline range (say 7*3 pH). Conseciuently, the rise 
in purity is comparatively higher in the former case. 

Figures obtained also show that with increases in 
the quantity of lime the rise in purity is not propor- 
tional. After a certain stage this rise either remains 
constant or it may even decrease, more particularly 
in the pre-liming process. Perhaps with the addition 
of heavy rpiantities of lime there occurs slight re- 
peptization of some of the impurities already precipi- 
tated. This is borne out to a certain extent by data 
on colloidal content. 

Results also show that the calcium content of the 
clarified juices are influenced to a large extent by 
the degree of liming, this decreasing with the increase 
in the lime addition. After a certain stage, however, 
there is no fm'thor decrease. Glucose decomposition 
is possible oven at low temperatures, as 100°F. 
(38°C.) when pre-liming is used, and the higher the 
degree of liming the greater the decomposition. 
Beyond 130°F, (66°C.) the amount of glucose de- 
composition is of course more marked. 


In regard to colour, the amount again depends on 
the quantity of lime added, and the method of 
clarification adopted. In general with a low degree 
of liming the precipitation of colouring matters is 
complete, the juices being also turbid. But with an 
increase in the dose of lime, the clarity improves, 
though the total colour left in the juice will depend 
upon the system of clarification. 

Even at the comparatively low temperature of 
82-6®F. (28°C.) some colour may form in the presence 
of an excess of lime,i and no time should be lost 
before gassing is commenced. With the large excess 
lime as is used in carbonatation a considerable 
quantity of colour is removed, but in sulphitat ion- 
defecation an increase amounting to about 10 i^er 
cent, may result. 

Tt is obvious that separate liming and sulphitation 
in which the juices are kept in contact with lime for 
a fairly long time is to be condemned in all respects. 
Low temperatmes as usually maintained are no 
safeguard against colour formation. In the “simul- 
taneous’* method glucose decomposition at tempera- 
tures higher than 66°C. is unavoidable, resulting in 
the formation of dark coloured compounds. Of 
simultaneous sulphitation and pre-sulphitation the 
latter gives the better results. 

The Pbb -sulphitation Method. 

Even better results will be obtained when the raw 
juice is sulphited to 3’8 to 4*0 pH, limed to 7*4 to 
7*6, and back-neutralized to 7*0 pH with some 
sulphited juice at 3*8 to 4-8 pH. This method of 
working jire -sulphitation gives results definitely 
superior to the pre-liming judged according to the 
criteria mentioned. An attempt was made to see if 
this method could l>e worked with the existing 
equipment in use, the procedure adopted being as 
follows : — 

Sulphitation of some of the raw juice was started 
and continued until 4-0 pH was reached, after which 
this sulphited juice was discharged into a storage 
tank below. In the meantime the sulphitation of 
the main portion of the raw juice was started in 
another tank, and as soon as 4*0 pH was reached the 
gas was stopped, and the addition of milk-of-lime 
started, being continued imtil 7*4 to 1*6 pH had been 
reached. Then sufficient of the sulphited juice from 
the storage tank below was piunped in until 7*0 pH 
was reached. A temperature of 50°C. (122°F.) should 
be used in carrying out the pre-sulphitation process. 
In pre-sulphitation and in this modification of it no 
further gain is achieved by the addition of a quantity 
of lime larger than what is necessary to give 10*6 pH, 
which is accordingly fixed as the optimum degree of 
liming. 


I See SOHWBIZBB, Archief, 1013, 21, p. 840. 
374 


Chemical Reports and Laboratory Methods* 


Plastics from Bagasse. O. W. Willoox. iSuyar, I94i, 
86, No. 9, pp. 20-23, 28. 

It is now possible to say something further about 
the new jilastic, “Kanox,” which has been developed 
by Valentine Bugara, Inc., of liockport, Louisiana, by 
the treatment of bagasse with certain chemicals. i At 
the present time, plastics are being made from a 
variety of substances, the best known of which are 
phenol and formaldehyde, which form the basis of 
the “Bakolite” products, while others use casein, urea, 
acetic acid, acetone and other jiroducts. But the 
possibilities of a cheap material as bagasse being used 
as the raw material for the inaTiufacture of plastic - 
forming constituents have aroused much interest in 
the industry. 

Bagasse, ns is well kiiowii, is formed principally of 
cellulose and lignin, it being the latter which is (he 
plastic -forming constituent . 1 1 is necessary to destroy 
or transform the cellulose in some way or other, for 
which purpose aniline has been found to be the most 
suitable chemical to use. There are of course plenty 
of other vegetable by-products and waste products 
contaiTiing lignin, as corn stalks and straw, but these 
are really nut cheap, as they would have to be (?ol- 
lecdod in relatively small quantities over wide areas. 
In the case of bagasse, on the other hand, the cost 
of collection has aheady been charged to the sugai* 
product. 

One can proceed in the following manner ; 190 lbs. 
of bagasse (coarsely slu'edde<l and containing not 
more than 7 jHJr cent, of water) are heated in an 
autoclave with 63’6 lbs. of aniline (28 per cent, on 
the bagasstq, using high pressure steam at 100 lbs. 
per sq. in., the mixture being continuously stirred 
during the operation, which lasts about three hours. 
At the end of this time, a black solid has been formed, 
which is separated by filtration, washed with hot 
water, diied at 220°F., and ground to powder. 

This black powder (its yield is about 200 lbs.) has 
now to be “plasticized,” for which purpose a large 
variety of chemicals are available. After a good deal 
of investigation, it was found at Lockport that the 
most suitable appears to bo furfural (wliioh itself can 
be produced from bagasse pith), though mixtures of 
furfural, aniline and phenol may bo used. By suitable 
treatment with the plasticizer a thermo -plastic results, 
that is to say, a substance which heated to a suffici- 
ently high temperature (200 to 360°F.) under a 
sufficiently high pressure (up to 3600 lbs. per sq. in.) 
will take the form of any desired mould. 

This process can be varied to produce plastics of 
very different properties. Thus, for maximum 
strength the water-to*bagasse ratio of the mixtOTo in 
the autoclave should be high, and for maximiuii flow 
and water resistance it should be low. A short time 


of digestion assisis in giving strength. Also the 
nature of the plasticizer is of importance, and the 
fineness of the black powder obtained from the auto- 
clave apjiears flirther to be of some oflect. 

A cheaper method than aniline of destroying the 
cellulose is to hydrolyse it by cooking under pres- 
sures with sulphuric acid, but the plastic so obtained, 
though similar in many respecjts to that made by the 
aniline process, has a lower plastic flow, less strength, 
and inferior resistance to water absoriition. However, 
the already cheap acid process may be made yet 
cheaiier if the liquor obtained in the hydrolysis, whicli 
contains sugars, be boiled down for incorporation 
with a stock food, or if it bo fermented to alcohol. 

Bagasse plastics are in all cases intensely black, 
and therefore do not lend themselves to the manu- 
facture of fancy articles. But they already appear to 
have an assiued market in the automobile and elec- 
trical industries. Perhaps their largest outlet will be 
in the form of lustrous ami .strong sheets that can be 
used in cabinet work, in floor tiling and the like. 
They may yet come to compete with the soy bean 
plastic which Henry Ford is considering for the 
moulding of automobile bodies and aeroplane 
fuselages. 

Muller's Process for the Polarimetric Determination 
of Sucrose ( compared with the Double 
Polarization Method). K. Pilot. Hevue 
Agricoh (Mauritius), 1941, 20 , pp. 140-147. 

Charles Muller’s process of determining sucrose 
by polarization after having destroyed the optical 
activity of the reducing sugars by heating with an 
alkaline reagent is resuscitated. * It- is recommended as 
being preferable to the double polarization method 
as at present used, being more easily manipulated by 
laboratory assistants. It gives results that compare 
Well with those obtained by double polarization with 
acid hydrolysis. 

The alkaline reagent used for the d(\struction of 
the optical activity of the reducing sugars contains 
32 grms. of sodium hydroxide, 26 grms. of Rochelle 
•salts, and 1 1 grms. of bismuth subnitrate in 600 c.c. 
of water. 60 c.c. of the solution of the sample (sugsirs, 
massocuite and molasses, 10 per cent., syrups 30 per 
cent., and juices, undiluted) are placed in a 100 c.c, 
flask with the alkaline reagent, the amount of which 
varies according to the reducing sugars present, being 
for juices, 0*7 to 1*0 c.c. ; for syrups, 1*3 c.c. ; for 
massecuites, 1*5 to 2*8 c.c., and for final molasses, 
3*8 0.0. 

The flasks containing the solutions thus prepared 
are heated in a boiling water -bath for 16 min. at the 
end of which time they are immediately cooled in 
running water to standard temperature. Some water 
is added to the contents of each flask, then just the 
2 IJSJ., 1910 , 


1 IJSJ„ 1041, pp. 361, 871, 877, 886. 
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Clarified 


Juice. Syrup, 

lirix 16-62 48-13 

Polarization 12*13 . . . 39-70 

Hoduoing sugars, per cent 0*94 . . 3-33 

Sucrose by Muller 12-40 . . 40-1 

Sucrose by double polarization. . . . 12-42 . . 40-] 


A 

— — jiasseomces. — ■ 
B 

0 ' 

Molasses 

94-46 

. . 92-70 . . 

91-10 

. . 86-60 

69-68 

. . 61-36 . . 

63-30 

. . 30 -16 

7-36 

9-26 . , 

11-36 

. . 17-86 

. 71-76 

. . 63-96 . . 

56-94 

. . 36 -14 

71-21 

. . 63-99 . . 

66.66 

. . 36-40 


anioiint of baKir- lead acetate solution necessary for 
complete defecation, ^ in adding wlibih the flask is 
held in an inclinr^d position to avoid entanglement of 
air by t)ie vtuy viscous precipitate. Usually the basic 
lead n(;otato sedution (30''B6.) is added in the follow- 
ing amounts : clarifled juice, 1-6 c.c.; syrups, 2-2 e.c. 
massecuites, 2-6 to 3-8 c.c.; and flnal molasses, 6-5 c.c. 

Mixing is effected by rotating the flask, and finally 
after adding a few drops of alcohol to disperse bubbles 
of air, their contents arc made up to volume, filtered 
and polarized. Generally the filtrate is amber coloured 
and brilliantly clear. A scries of determinations were 
carried out by this method, and the results obtained 
compared with those found by the double polariza- 
tion method in which hydrolysis was carried out with 
hydrochloric acid in the cold during twelve hours 
{s(H5 table herewith). 

Metal Protection by Paints. Jambs A. Mbacham. 
Froc. \ith Conf, At-tfoc. (Sugar Tech, Cuba, 
pp. 221-224. 

All agree that complete protection to metal woultl 
1)0 afforded if a thoroughly water] )roof coating of 
paint could be applied, but it is found that no coating 
is completely ijnporvjous to moisture, the ba.sic cause 
of all corrosion. To afford the best protection possible, 
the initial coat of iiaint in contact with the metal 
must contain chemically-active pigments capable of 
inhibiting corrosion, even though the film permits to 
some extent the ])assago of moisture through it. 

Pigments composed of red load, load chromate, 
end blue loud have through years of trial been found 
actually to retard atmospheric corrosion. Therefore 
rts a i)reliminary step every metal surface should be 
coated with an iiihibitive prim<»r of this type. But 
the finishing coat must also be a suitable one, and 
should serve as a prt)tective coating for the primer, 
btisides pioviding tlie desired colour. Such finishing* 
c oats juust be essentially resistant to the destructive 
influence of weathei', sunliglit and fiunes present in 
tJie air. 

In recent yoiirs great improvements have been 
ntado in the use of synthetic rosins. They have 
giYuitly increased water resistance, hastened drying, 
made harder and tougher finishes, and materially 
im]>roved the appearance by enabling them to retain 
their gloss for long periods of time. Such paints 
however, are not much used for wood surfaces, being 
selected for out-of-door work on metal, under which 
conditions under the most adverse conditions they 
retain their gloss and exhibit outstanding weather 
durability. 


A point of importance is the thickness of the 
coating applied. It can be demonstrated tliat the 
ability of a j)aint film to resist the passage of water 
is in direct proportion to the film thickness. As many 
as four coats are now being recommended for new 
work on important structures with ])aiiits of proper 
consistency, two priming and two finishing coats 
being usually applied. However, for ordinary work 
good protection in most elasses of work can be 
obtained with three-coat work. 

It is c(^rtain that no phase of metal protection 
with paint is more important than the preparation 
of the surface, both for new steel as well as for 
repainting work. It is essential that rust, mill scale 
and foreign material should be removed before tin* 
})aint is applied, otherwise the result wdll not be a 
durable one. Various methods of preparation have 
now come into use, as sand blasting, wire bjiishiiig, 
flame cleaning, and chemical treatment. 

Sand-blasting, according to some authorities, has 
the disadvantage of making the exposed steel surface 
highly reactive, and liable to corrode very rapiilly, 
and in any case it must be followed immediately by 
the application of the primer. Wire brushing by 
hand or power will remove loose scale, and if the work 
is well done is a very satisfactory means of preparing 
steel surfaces for painting. Careless work, however, 
is not of much use, and the closest inspection of the 
job is necessary. 

Flame cleaning is a new development, which offers 
great possibilities, bul so far has not Vjeeu very 
widely tested. Chemical treatments rely generally 
on proprietary compounds containing jihosjdioric 
a(d<i, which converts the steel surface into a film of 
iron phosphate, whi(di is incorrodible. Under closely 
controlled conditions, as in a shop on a manufacttuotl 
I)roduct, this method is highly effective ; but for 
structural steel work the practical difficulties in the 
way of proper application have not been entirely 
overcome. 

Measuring the Moisture Content of the Soil. G. J. 

Boitbouoas and A. H. Mick. Mwhigim AgricvUtMral 
Experiment Station y Technicat BuUetiny No. 172. — 
This is done by measuring the electrical resistance of 
porous blocks which absorb moisture in proportion to 
that present in the soil surrmmding them, and forms 
a very convenient system of controlling irrigation on 
the estate. Each absorption block is made of some 
suitable porous material, and is about the size of an 
ordinary matchbox, and is connected by means of 


1 Uie is made of the reaction with otassinin iodide, which in the presence of lead gives a yellow ppt, of Phis. 
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leadB to a small panel, each point of measurement 
joining up blocks situated at different depths. Using 
a suitable instrument, a reading may be made in a 
few seconds. Naturally ns the soil dries out, the 
block loses moistme in proportion, such changes being 
indicated by the resistance reading. When the resis- 
tance of a block becomes constant at say 600 olims, 
the soil in which it is embedded will be about its 
field capacity, i.e., it is holding all the water that is 
desirable under the field conditions. Taking the other 
extreme, if the resistance of a block passes about 
00,000 ohms, it means that the surrounding soil 
moisture is approaching an excessively low level, in 
f>ther words that the wilting range of the soil has 
been reached. Probably the optimum conditions for 
l>lant growth will exist between about 1000 and 
5000 oluns, which would indicate that there is plenty 
of water for plant requirements, and at the same 
time a satisfactory soil aeration. 

Hygrosoopioity o! Certain Sagan. K. L. Basu and 
B. K. Mukhkrji.i Proc. 9th Gonv. Sugar Tech. Assoc. 
Indiay I. pp. 239*250.— ^Conclusions which these 
authors draw from their exjieriments are : “Hygro- 
si'opicity of jnue sucrose is less than tliat of impure 
sugar. These impurities may be glucose, fructose or 
mineral matter from molasses. By transferring from 
a higher to a lower relative humidity, the moisture 
content can be reduced, but there will bo caking. 
Otioo the moisture goes high, there is an optimum 
below which the moisture cannot l>e reduced. In the 
case of sucrose, this is 1*7 per cent., and in that of 
glucose it is 10 per cent. At a r.h. above 76 per cent, 
at the temperature considered, there is a region of 
unstability, and moisture once absorbed cannot be 
brought down. Pure sucrose can be safely stored at 
66 per cent. r.h. and 30 to 35°C,; the presence of 
glucose and ash is less injurious tlian that of fructose 
and consequently of invert sugar. For safe storage 
without deterioration from moistuie absorption it is 
therefore wise to manufacture as piu*e a sugar as 
possible, and to store it in humidity-controlle<l 
godowns, the optimum r.h. to be maintained depend- 
ing on the climatic conditions and also on the quality 
of the sugar.” 

Manufacture of Fnrfnral from Bagaase. Hubahabu 
Nisio and Si»o AoKi. Re/pt. Govt. Sugar Expt. Sta., 
Tainan^ Formosa^ 7, pp. 231-237. — In laboratory 
experiments, 10 grms. of bagasse pith (with 10 per 
cent, of moisture) were hydrolysed for 3 hours at 
3 atraos. pressure with 1*5 to 2*0 per cent, of sul- 
phuric acid in the presence of 0*6 to 1*0 per cent, of 
aluminium chloride. Furfural yield was about half 
of the pentosan content of the pith (24*6 per cent.). 

Sugar Dust Bxi4oiiona. Waltbb H. Geok. Devt. 
Zuckerind., 65, pp. 366-366, 888-389, 618. — ^These 
articles outline the causes of sugar dust explosions. 


as these phenomena are. \inderstood at the present 
time. Tliey are characterized by : ( 1 ) a minor, first 
explosion ; (2) a whirling of settled dust ; and (3) a 
final devastating explosion. But these thi*ee stages 
generally occur so quickly that only one sound is 
heard. 

Production of Pulp from Bagasse. S. D. Wells and 
Jos. E. Atchison. Paper Trade J., 112, No. 13, 
pp. 34-38. — This article outlines the procedure by 
which pulp for use in making high-grade book or 
bond paper can be produced from the fibrous element 
of sugar factory bagasse. Pith can bo mixed with 
kraft pulp to produce an improved papcT board 
using as much as 70 per cent., the pith having the 
effect of increasing the stiffness of tlie board and of 
enhancing its appearance and formation. 

Sugar (Sucrose and Dextrose) Syrups Specific Gravity 
and Brix Figures. K. K. Lanowill. Manufacturing 
Gonftciioncr^ 1941, 21, No. 3, p]). 17-18, 35. “TableH 
are presented showing for 20, 40 and 60 per cent, 
concentrations the specific gravity, refractive index 
and Brix degree of solutions of : (1) sucrose, (2) dex- 
trose, and (3) two parts of siierose and one of dextrosi*. 

Gluconic Acid Production. N. Pobges, T. F. C^labk 
and S. I. Abonovsky. Ind. db Eng. Chem., 1941, 33, 
pp. 1066-1067. — In the semi-continuous production 
of gluconic acid from glucose by Aspergillus niger, 
th^‘ mycelia wore recovered by pressure filtration, 
and re-used in nine successive fermoiitations of media 
containing 16 grms. of glucose per 100 c.c. Centri- 
fugal filtration was used as the means of separation. 

Non-Existence of 'B-Snerose." G. Vavrinecz. Dent. 
Zmlcsrind., 65, pp. 449-450. — Results ot eaifful 
determinations of the melting point and density, as 
well as of crystallographic, piezo-electric and a^-iay 
comparisons, definitely show that sucro.se crystal- 
lized from methyl alcoliol (i.e., “B-sucrose”*) to bo 
identical with normal sucrose. 

Determination of Arsenic in Molasses. A. Chindemi. 
Chim, ind. agr. biol., 16, pp. 576-577. — lu order first 
to oxidise the organic matter, 6 e.c. of the molasses 
are diluted to a density of 1*10 to 1*16, 10 c.c. of 
10 per cent, sodium iiydroxide added, and the mix- 
ture heated on a boiling water-bath with 14 to 16 c.c. 
of hydrogen peroxide (approx. 100 vol.) for 60 to 
90 mins. At the end of this time, the arsenic may be 
determined by one or other of the usual methods. 

Electrical “Rabometer.” S. K. Mukhebjee. Proc. 
9th Conv. Sugar Tech. Assoc. India, pp. 375-379 
(with illustrations). — ^This instrument in principle is 
simply a thermometer the mercury thread of which 
actuates a signal when the cane juice being boiled in 
an open pan reaches the desired temperature. 


1 Untventty OoUege of Soieaoe, Caloatta. 8 IJ3J., 1940. p. 825. 
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Elimination of the Soluble Non-Sugan during Pro* 
cessing. A. R. Nuss. Proc. Amer. Soc» 
Sugar Beet Tech,, 1940, pp. 298-304. 

It ha« often been noticed that beets from adjoining 
territories give different results in the respective 
factories in which they were processed. Thus, in two 
Colorado districts both factories are of comparable 
size, have similar equipment and operate under 
similar conditions, yet one with poorer quality beets 
invariably obtained a higher elimination of non-sugars 
than the other, as measured by the purity of 
thin jui(je and molasses production. Below are 
average figures for the 6-yoar period immediately 
preceding the tests 


District, 
No. 1 
No. 2 


SttOar Apparent Apparent Molasses 

per cent Purity Purity per cent 

Beets, Beets, Thin Juice, Beets, 

16-30 .. 83-9 ,. 88-8 .. 1-99 

16-80 .. 86-4 .. 88-8 .. 2-08 


This investigation was undertaken to determine 
the reason for the difference. Apparent purities were 
nm on daily composite samples of pressed, diffusion 
and thin-juico, and on colloid-free and diffusion juice. 
Daily samples were composited by weeks for more 
complete analysis, and corresponding comiJosito 
samples of molasses wore obtained. Analyses were 
also made on all weekly saipples for total nitrogen, 
proteins, non-protoin nitrogen, nitrate nitrogen and 
lixiviated ash. All results were reduced to campaign 
averages, the various non-sugars being expressed as 
lbs. per ton of beets. A discussion of the results 
obtained here follows ; — 


In regard to the composition of pressed juice, the 
total non-sugars in District No. 1 is 43-4 lbs., and in 
No. 2, 43-7, i.e., practically the same. The inorganic 
constituents are also the same, but there is a decided 
difference in nitrogenous compounds. Proteins, non- 
protein N compounds and nitrates are all higher in 
the beets from District No. 2 by 1-2, 1’3 and 0*6 lbs. 
respectively, and the non-nitrogenous organic com- 
pounds are lower by 2*9 lbs. 

There is a reduction in the total non-sugar in 
diffusion juice as compared to pressed juice of 8-B lbs. 
in No. 1 boots, and 4-6 in the No. 2 roots, a difference 
largely accounted for by an increase in ash. Oom- 
parispn of diffusion juice with thin-juico shows the 
effect of liming and carbonatation on the removal of 
non-sugars. The most obvious point is that the 
thin-juice from No. 2 beets contains 3*1 lbs. more 
non-sugar than No. 1. 

This amount of non-augar will carry 3*6 lbs. of 
sugar into the molasses at 60° parity, increasing the 
sugar in the molasses 0-18 per cent, on beets. The 
reason for this difference in elimination lies in the 
fcMjt that No. 1 beets contain a relatively large amount 
of non-nitrogenous compounds which are readily 


eliminated, while No. 2 beets contain a large amount 
of nitrogenous compounds which are not eliminated. 
This results in the production of lower purity thin- 
juice, and consequently a higher molasses production 
from No. 2 beets. 

Beets No. 1 show 60 per cent, greater asli removal 
in colloidal form than No. 2. Again, the most marked 
difference is in tlie non-nitrogenous organic com- 
pounds. 40 per cent, of these being precipitated from 
the pressed juice of No. 2 roots, and 36 per cent, 
from No. 1. Some of these comi^ounds in No. 2 
beets are changed from the colloidal to the true 
solution state in the battery. Apparently, however, 
they are removed by lime, so that the net effect on 
the purity of thin-juico is negligible. 

In regard to inorganic compounds, there is an 
increase in alkali compounds from pressed to diffusion 
juice, which of course carries through to thin-juice, 
due to the hydrolysis of alkali-organic compounds in 
the battery. In No. 1 beets both sodium and potas- 
sium are removed with the colloids. In No. 2 beets 
neither of these is removed, but instead an equivalent 
amount of magnesium is precipitated. Practically 
all of the Ca, Si, Fe and A1 and about half of the P 
exist in colloidal condition. 

It is apparent from these figures that 80 to 85 pei 
cent, of the non-sugars in thin-juice are composed of 
two groups, inorganic and non-protein nitrogenous 
compounds. It is evident, therefore, that any im- 
proved method of juice purification will bo successful 
only in pro]>ortion to its ability to rcunove these 
substances. Such a method will have to be a radical 
departure from the present one, probably a supple- 
mental one, following the lime and carbonatation 
})roces8es. Such a method is not impossible from a 
technical standpoint ; it is the economi • factors 
which will govern its application. 

SttlphiteB in Beet Granulated Sugar. F. S. Ingalls. 
Proc, Amer, Soc, Sugar Beet Tech,, 1940, 
i>p. 284-285. 

An investigation was made of the factors control- 
ling the amount of SOg in white beet granulated. 
Results from the initial survey made (when 100 grms. 
of the sample dissolved in 150 ml. of water were 
titrated with N/10 iodine solution) showed wide 
differences, not only as between plants, but also as 
between strikes at the same plant. These roaches a 
high of 170 p.p.m., and a low of 36. One plant, 
however, produced sugar generally falling within the 
lower range, and another quit© uniformly made a 
product within the higher one. 

A survey was commenced with samples from these 
two factories to cover the battery supply water, 
link gas, 1st and 2nd oarb. juices, thin juices, thick 
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liquors and inasseouites. Determinations made on 
the products up to the thin liquor failed to reveal 
SO| in any material quantity. However, in all oases 
the thin liquir carried a relatively heavy saturation 
of SOj, pointing definitely to the fact that the pres- 
ence of sulphites in the liquors is directly traceable 
to the use of sulphui* dioxide in the jirocess of manu- 
fcMJture. 

Samples of thin liquor were analysed from seven 
of the operating factories (this being done by dis- 
tillation, according to the official method of the 
A.O.A.C.). In general it was found that the degree 
of SOg saturation varied inversely with the pH, 
although a lack of coiTelation between the two led 
the author to suspect that a satisfactory control by 
the sulphites would involve regulation over the 
juices oven before the addition of sulphur dioxide. 

The next stop involved study of the effe<;t from 
changes in lime addition, alkalinity of the 1st carb. 
juice, pH of the 2nd carb, juice, and pH and SO* 
satmation of the thiJi liquor. Changes in lime addition 
where batch carbonatation was employed appeared 
to be a factor, and with all other values constant, 
sulphites in the granulated were found to bo in the 
lower regions when the lime addition excoedo<l 2 to 
4 per cent. OaO on the roots. Alkalinity of the Ist 
carb. juice when held witliin the limits necessary for 
proj>er filtration and stigar of normal colour, is 
definitely not a sulphite control feature. 

Later data assembled showed that SOj concentra- 
tion of the thin-juice reached its maximum when a 
relatively high pH in the 2nd caib. was sulphured 
to 7-4, which at that time was believed to bo the low 
})oint in the tolerance limits of thin -juice. But t)u‘ 
minimum SOg saturation was obtained when a 
relatively high pH in the 2nd carb. was sulphured 
to 8-6 pH. Sulphitation of 9*0 pH 2nd carb. to 
8*6 pH in the thin-juice showed a somewliat higher 
SOg saturation of the thin-juice than did the 8*8 to 
8*4 combination. 


Feed Value of Beet Tops. N. J. Mttscavitoh.i Proc. 
Amer, Soc. Sugar Beet Tech., 1940, pp. 85-90. — 
Beet tops (leaves, stems and portion of the crown) 
were sampled at topping time, cmed on drying 
racks, and analysed with the following results : Dry 
substance, 19*91 ; sugar (pol.), 4*24 ; crude protein, 
2*63 ; crude fibre, 2*64 ; ash, 4*08 ; fat, 0*24 ; and 
nitrogen-free extract, 6*42 per cent. Dried beet tops 
are a source of nutrients approaching alfalfa in pro- 
tein content. Feeding operations by investigators on 
the subject demonstrate tlieir value in the replace- 
ment of a largo proportion of concentrates and 
alfalfa in rations for fattening cattle and in the 
production of milk from dairy herd. 

Sugar Losses in Beets in Storage. K. J. Smith.* 

Proc. Anier. Soc. Sugar Beet Tech., 1940, pp. 286-289. 
— ^Beets were stored in the open in shovel and piler 
piles for periods varying from 25 to 61 days, and 
sampled from time to time, the average of all the 
analyses made being the following : Number of 
tlays in the pile, 39 ; moisture, per cent, roots, into 
pile, 76*69, out of pile, 75*93 ; sugar (pol.) per cent, 
roots, into pile 16*25, out of pile, 16*11 ; purity, 
into pile, 85*3, out of pile, 84*1 . This gives an average 
sugar loss per ton of Vjccts per storage day of 0*50 lbs. 
It should bo possible to reduce these losses by observ- 
ing the following precautions : Frosted or diseased 
roots should be kept out of the storage piles, only 
clean, trash-free and mature roots being stored ; 
and some means should be adopted of lowering the 
temperature of the pile, practicable in large scale 
operation. 

Rat Control. — Further study by the Hawaiian Experi- 
ment Statitm® of poison bait acceptance by field rats 
confirms confidence in thallium sulphate ; but to obtain 
the best results it was found necessary that the "‘pre-bait 
period” of feeding with unpoisoned material as rolled oats 
should be followed by an abrupt change to the thallium- 
treated rolled oats. Wlien this was done it was found that 
the acceptance of tlie thallium bait was twice that of 
barium bait. Acceptance in the caso of red squill was very 


Control of the thin-juice to pH inoasurements 
falling within the region above 8*4 was at first viewed 
with some concern. Actually, however, colours have 
been generally bettor since those higher pH controls 
were adopted. Quoting values from the General 
Laboratory Report it is seen that the factory for- 
merly showing SOg figures up to 170 p.p.m., now 
gives 7*7, while the factory previously returning 35 
now reports an average of 4*9. Conclusion: Always 
assuming sufficient lime addition and 1st carb. nor- 
mally performed, it will be found that further carb- 
onatation during tlie 2nd stage on the high alkalinity 
side preceded by heat and carbonatated to 8*8 to 
9*0 pH, followed by SDg saturation to 8*4 to 8*6 pH, 
will provide thin-juice from which sugar of relatively 


poor. 

A New Jute Substitute. — Among the new fibres 
produced as substitutes for jutt\ rumi(% hemp, etc. is the 
“ Hofa,” which consists of wood fibrt? stock and viscose, 
the latter serving as binder. It is said to resemble horse 
hair.'* _ 

Vitamins in Molasses.® — In addition to its energy- 
giving qualities, molasses has betm found to be a rich 
source of iron and calcium, the minerals commonly 
lacking in some diets ; and also of several vitamins of 
the R-complex, which are associated in nature with plant 
cjarbohydrates. Its iron is mostly in a fonn readily 
assimilable by the human body. Even high- vitamin 
brewer’s yeast, widely used in medicine as a concentrate 
of the vitamin B -complex is preferentially grown on a 
nutrient rich in molasses from which the yeast can absorb 
or synthesize biotin, pyridoxin and other minor members 


low SOg content may be ex pected. of the j?-oomplex. 

_ ^ Western Sugar Co. a Holly Siw Corporal 


I Great Western Sugar Co. a Holly Siw Corporation 
8 Report of the Committee in Chmfeafthe 

8 IniiUtrial BvUetin of Arthur D. Little, Inc., No. 171, July, 1941. 


♦ CurretU Sdence, 9, No. ISd. 
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New Books and Bulletins* 


Active Carbon : The Modem Pnrifiier. John W. 
Hasslkr, (Industrial Chemical Sales 
Division, West Virginia Pulp and Paper Co., 
230, Park Ave., Now York). 1941. 

Tliis is tlio second edition of a useful small book 
giving much information on active carbon in general 
and on “NuOhar,” an American product, in particular. 
It tells the reader in Ji on -technical language what 
active carbon really is, how it is manufactured, and 
to wliat its remarkable qualities as an adsorbent are 
to be attributed. It describes its many applications 
outside the sugar industry, as in oil refining, the treat- 
ment of wines and spirits, the purification of many 
chemicals, and in industries as far apart as electro- 
plating and gold extraction. It gives particulars of 
methods of evaluation and on the theory of adsorp- 
tion. There is a very full bibliography to which is 
appended a list of authors’ names. Under the heading 
of “Commercial Active Carbon,” data are given on the 
sevoial types of “NiiChar” on the market today, the 
specification of eacdi, and the uses to which each may 
be put. It is well written, and gives a great amount 
of information, clearly expressed, on a product which 
has become of much interest in its role of “the modern 
purifier.” 


Manual o! Sugar Companies, 1941. (Fan & Co., 9o 
Wall Street, New York). 204 pp. Price 
$ 1 - 00 . 

Phis is the 19th edition of an annual issued by a 
leading firm of New York sugar brokers. It contains 
the chief statistics and particulars of all the leading 
sugar companies within the American zone, plus a 
few world-famous firms in other countries. There are 
pIho snrnmarios of infoiination about the sugar 
countries concerned and their factories arc listed, 
including the British West Indies. New York market 
practice is outlined and there are reproductions of the 
Nos. 3 and 4 Contracjts for the enlightenment of those 
not directly concornod with them. A lot of miscel- 
laneous information and a liberal number of statis- 
tical tables arc included in the annual, which will be 
found of use to all those studying the commercial 
aspects of the sugar industry in tJio North American. 


Plastics. V. E. YARSLEYandE. G. COUZKNS. Pelican 
Books, No. A-80. (Allen Lane, Harmonds- 
worth, Middlesex ; and New York). Price 
fid. 1941. 

This small book is being read ih large numbers by 
those desiring to obtain information on plastics, the 
prodigy industry of our age. It lacks nothing in the 
way of clearness in the technical information it oon- 
’^^s. It explains what plastics are, and why plastics 


are plastic. It describes the manufacture of plastics, 
and the mechanical processes that are used in their 
formation. It concludes with a chapter on ‘‘Plastics 
and the Future,” and contains 24 excellent plates. 
Attention is here drawn to it in view of the interest 
that is lieing taken in “Plastics from Bagasse,” which 
project offers much in the direction of the profitable 
utilization of one of the by-products of our industry. 


Chemical Engineering Catalog, 1941-42. Beinhold 
Publishing Corporation, New York. 26th 
Edition. Price : $4*00 (outside the U.S. and 
Canada, postage extra). 1941. 

This, the latest edition of “the Process Industries’ 
own Catalog,” retains the same useful features as the 
last. It consists of “condensed and standardized data 
on equipment, machinery, laboratory supplies, heavy 
and fine chemicals, and raw materials used in the 
industries, with classified indexes of sucli equipment 
and materials, carefully cross-referenced, and includ- 
ing also a technical and scientific books Section, 
briefly describing a practically complete list of books 
in English on chemical and related subjects.” It also 
contains a “Trades Names Index” and a “Technical 
Data Section,” this latter comprising a humidity 
chart for air and water, nomographs for the conver- 
sion of wet and dry bulb readings to humidity units, 
data on multiple V-belt drives, size distribution and 
surface area chart, information on simple tests for 
identifying metals, properties of standard refriger- 
ants, chart giving the discharge of water through 
smooth pipes, orifices and valves, a table giving the 
power consumed pumping 1000 gallons of clear water 
at 1 ft. total head, etc., etc. As we have remarked 
before when dealing with previous editions, it is a 
remarkable compilation, of the great value of which 
to those dealing with the U.S. in machinery or 
chemicals, there can be no (lo\ibt at all. 


The Chemical Formulary. Volume V. Editor-in- 
chief, H. Bennett. (Chapman & Hall, 
Ltd., London) 1941. Price ; $6*00. 

Sufficient new formulae have been gathered to 
compile another edition of this book, an addition 
which will bring up-to-date the contents of the first 
four volumes.i This collection of trade recipes and 
manufacturing data, the reliability of which is 
guaranteed by the Board-of-Editors of prominent 
chemists, is a most useful one. from being com- 
posed of a'^mass of formulae, it really consists of a 
laige and varied amount of manufacturers* informa- 
tion, much of which has not heretofore been 
published. This volume will make a valuable 
addition to any reference library. 


1 mo, p 182. 
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British Sugar Corporation. 


Tho annual aocount8 of BritiRh Sugai* Corporation 
Ltd,» for the year ending March 31st, 1941, were 
issued last month, after a longer interval than usual 
due to an enforced change in accounting procedure. 
The trading profit for the year is given as £777,164 
(as against £772,143 in 1939-40). After deducting 
certain prior charges, mcluding £210,000 ior deprecia- 
tion, £80,000 for War Damage Act contribution, and 
£151,000 for taxation reserve, a balance remains of 
£124,236 which with £42,514 brought in makes a 
total of £166,750 as available balance. An interim 
dividend of 4i per cent, (less tax) was paid last 
August, absorbing £112,500 and tho sum of £54,260 
carried forward. 

The Government have decided tliat during the 
War period a deficiency payment, calculated on a 
basi.s which will give a reasonable return to tho 
Corporation on its capital, shall bo substituted for 
the rate of assistance based on a forecast, as laid 
down in the Sugar Act of 1936. The “reasonable 
rate” allowed by tho Treasury for the year 1940-41 
is 3| per cent. This compares with the 4 i»er cent, 
assiuned under the 1936 Act . Under tho latter there 
was an understanding that tVie Treasmy would pro- 
vide assistance sufficient to assure an amiual basic 
retwn of 4 jnsr cent, on the Corporation’s capital, a 
return which in pract ice could be increased through 
the revenues retained under the “incentive” agree- 
ment ; that is, a proportion of the economies accruing 
from the amalgamation of the original 16 factories. 

It would have been impossible \inder wartime 
conditions to make tlie necessary calculations pre- 
scribed in the Sugar Act which, for iiractical purposes, 
has l^een suspendml for the period of hostilities. As 
it is, the Corporation’s sliare of the economies under 
the profit sharing scheme has been sufficient to pro- 
vide out of revenue a contribution of £80,000 for 
the War Damage Act and to pay in dividend 1 per 
cent, over the basic rate allowed by the Treasury. 
A sum of £106,000 not now required lias been trans- 
ferred from taxation reserve to duty changes 
reserve, bringing the latter up to £180,000, which is 
deemed adequate to provide against eventual losses 
arising from any subsequent fall in the sugar duty. 

The death of two direct-ors of the Corporation is 
mentioned, in the persons of Mr. J. N. Mowbbay 
and Mr. H. E. Cartkb, both of whom were pioneers 
of the home beet sugar industry. Mr. Mowbray whs 
bom in Canada 62 years ago, where he gained ex- 
perience with the Dominion Sugar Company. In 
1926 he formed the Central Sugar Company which 
erected the Peterborough sugar factory in this 
country, and in 1926 followed it up with the York- 
shire Sugar Company, which built the Selby factory. 


Sir Alvrbd Wood, who lias been associated with 
the beet sugar industry from its first introduction 
into this country resigned his position as secretary 
of the Corporation last August and has since been 
elected a Dircjctor. 


Correspondence. 


Sugar Cane Fibre. 

To THE Editor, 

“Thb International Sugar Journal.” 
Dear Sib, 

May I make a few observations in reply to the 
article on “Sugar Cane Fibre” by G, C. Dymond 
which appears in your November issue (page 342). 

Tliat fibre is a general and not a specific term is 
well recognized, and iii the cane there can be at once 
distinguished two materials of widely variant physical 
properties, the scelcreiichyma or rind tissue, and 
the parenchyma or pith. I showed many years agoi 
that the latter material loaves the mill much more 
exhausted than does the former and it follows then 
that a cane with a higher proportion of parenchyma 
will tend to afford higher extraction figures than 
when the proportions are reversed. The reduce<l 
extraction formula was presented with full knowledge 
of this condition, which is one that is not open to 
expression in the algebraic formula. 

That, however, this condition when expanded by 
Mr. Dymond into the factor of Varietal Quality 
invalidates the principle of tho formula cannot be 
accepted. With the principle it has nothing to do. 
If, however, Mr. Dymond had written that the new 
factor of Varietal Quality limited the scope of the 
reduced extraction formula I would not gainsay his 
statement. 

^ It may be fiurther pointed out that the “verloren 
sap” of J ava and the reduced extraction formula arc 
mutually interdependent and that invalidation of the 
latter equally negatives the use of the former. 

Yours faithfully, 

NOEL DEERR. 


Java Exports of Sugar. — During the first m\eu 
months of 1941 ilie exxiorts of sugar from Java, amounting 
to 617,134 long tons raw value, were practically tlie same 
as in the like period of 1940. But 80 per cent, (as against 
61 per cent.) went to Asia and Africa, and 18 por cent, 
(as against 37 per cent.) to Europe. On August 1st, 1941. 
stocks, according to Lamborn & Co„ were 937,526 long 
tons as against 671,230 tons at the same date of 1940. 
The 1941 harvest, which has just terminated, has been 
estimated at 1,696,000 long tons, as against 1,679,697 
tons turned out last year. 
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Sugar'House Practice. 


Eoonomio Steam Production and Consumption in 
Mauritius Factories. L. J. Coutanoeatt. 
Ee/me agricole, 20 , No. 1, pp. 746. 

Tliis is a paper offering advice to Mauritius sugar 
factory staff on “how to produce steam ecionomically, 
reduce to a minimum the steam eonsiunption, and 
avoid the wasting of steam in the different depart- 
ments of our sugar factories.” Its calculations assume 
a 12J per cent, fibre in cane, a 24 J bagasse in cane, 
and a bagasse containing 61 per cent, of fibre, 3 per 
cent, of sugar, and 45 per cent, of moisture. 

In those factories making white sugar, the bagasse 
of 12)> per cent, fibre in cane is barely sufficient, and 
even some sugar factories find it necessary to burn 
wood. During the pa#»t 16 years or so, a nuniber of 
the factories have done much towards remedying this 
defect. Others (presumably thro\igh insufficient 
capital) have not been in the position to effect many 
improvements. Steam consumption figures per ton 
cane per hour are 750 and 625 kg. for white and raw 
houses resjiecitively. 

Owners should realize “How indispensable it is to 
instal in their factories a Lea Recorder in order not 
only to control the steam consumiitioii, but to allow 
those in charge to detect and alter the faulty depart- 
ments.” This is not a costly apparatus, and is “a 
great help towards standardizing the general arrange- 
ment of sugar fatd/ories for the great variety of sugar 
cane which they have to crush.” 

Factories with multitubular boilers lose some 7 per 
cent, (say 60 kg. of steam per ton cane per hour) 
through condensation in the steam piping and engines, 
which loss naturally is greater when suesh boilers are 
overloaded and are producing wot steam. Multi- 
tubulars cannot be s(^ easily fitted with superheaters 
as can water-tube boilers. 

Formerly the heating and evaporating of the j uice 
were performed separately; but during recent years 
most Mauritius factories now feed their open or high 
velocity heaters with vapour bled from the first or 
second effects of the evaporator. Yet there are not 
many of them whose juices roach 92''C. before flowing 
into the defecators, the reason for this being that the 
existing evaporators were not designed to take this 
modification, or else have been overloaded since the 
factory has taken up the manufacture of raw sugar. 
This means that juice heated only to 70 to 86°C. has 
to be raised to “cracking” temperature in the defe- 
cators, this adding uimeciessai'ily to the total steam 
consumption. 

Calculations made by the author to illustrate the 
above assume a quantity of 1000 kg. of juice per hour 
(i.e., the juice from one ton of cane per hour with 
33*3 per cent, dilution). When (1) The juice ie heated 
and evaporaUd aeparatdy, the steam to raise it from 
28 to 92°C. is 110 kg . ; that to evaporate 75 per 


cent, by weight of it in a triple would be 300 kg., per 
hour, a total of 410 kg.; that to evaporate in a quad 
to the same degree would be 240 kg., i.e., a total of 
360 kg. When (2) The juice is heated by vapour bled 
from the evaporators, and also evaporated to the same 
degree, then the figure for a triple is 360 and for a 
quad it is 300 kg. 

As mentioned before the author thinks it is only 
tlirough lack of capital that it has not been possible 
fo correct the defects indicated, but he remarks that 
it would certainly have been a great benefit to have 
altered the heating and evaporating sections, i.e., 
whore the greatest saving in the cost of extra fuel 
would in a very short time have comi^ensated the 
cost of the installation. 

Pure Feast Machine for the Distillery. Dominadob 
£. Batexga.^ Sugar News, 21 , pp. 303-304. 

Maoni^' stipulates that the two principal require* 
ments of a good piuo yeast apparatus are that : 
(1) it must produce the yeast in as pure a condition 
as possible, continuously, and at its maxi:pium 
activity ; and (2) the size must be in proportion to 
the amount of wort fermented in the distillery per 
day. In this article the author describes a machine 
cheaply constructed by him, which is claimed to meet 
these requirements. 

It consists of the following i>arts : (1) a 20-gallon 
copper vessel (made of an old coffee urn) containing 
the pure yeast reserve to seed two larger vessels. 
These two cultivators have a capacity of about 
150 gall, each, used alternately in seeding two pre- 
fermenters holding about 2600 gall, each, which in 
turn seed the main fermentation vats. An air filter 
(made from an old oil feed cup) filled with sterilized 
cotton is used for the purification of the air that 
comes from the compressor. 

A washing apparatus is also provided, consisting of 
a 3 in. copper pipe, which bubbles the air through a 
solution of copper sulphate before it goes to the 
20 gall, copper vessel and the two 160 gall, culti- 
vators. Further, there is a syphoning device for 
seeding the cultivators ; a } in. copper coil inside the 
20 gall, copper vessel for cooling ; and a ^ in. per- 
forated tube connected outside the two 160 gall, 
cultivators. 

There are also outlet tubes for the COi which 
discharge into a vessel filled with an antiseptic solu- 
tion, and inlet tube for the first pure yeast used in 
starting the apparatus, an aerating device, and 
suitable piping systems for the wort and steam. 
Then the apparatus is also provided with a separate 
heater (made from a 60 gall, alcohol drum, fitted with 
steam coils) for sterilizing the wort, and a 6 gall, tank 
to supply the sterilized cooled wort for the 20 gall, 
copper vessel. 


Distillery Chemist, Paniaul Sugar Mills, Fhll^pine Islands, 
s In bis pamphlet *‘The ManuftM^ure ol Alcohol from Cane Juice and Molasses.** 
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Operation with this pure yeast machine is simple, 
but as with any other such apparatus due care to 
ensure sterile conditions are necessary. Previous to 
putting it into use, the Magn6 yeast used was culti- 
vated in open fermenters and cut from one vat to 
another, but unsatisfactory results were obtained. As 
may be seen from the figures given below, the pure 
yeast machine was the means of increasing from 60*18 
to 78*96 the actual yield of 96 per cent, alcohol per 
cent, theoretical yield. An imported pure yeast 
machine would have cost about ten times as much. 

without With 
pure yeast pure yeast 


machine. machine. 
Final molasses fermented, litres . . 121,976 . . 124,623 

Final molasses fermented, kilos . . 176,191 . . 181,650 

Total fermentable sugars, kilos . . 101,706 . . 98,730 

Theoretical absolute alcohol, litres 61,022 . . 60,225 

Actual recovery, G.L 36,720 . . 47,560 

Litres molasses per litre alcohol 3*32 . . 2*62 

Actual yield of 95 per cent, alcohol 
per cent, theoretical yield .... 60*18 . . 78-95 

Molasses Analyses : 

Brix 84*68 .. 86*60 

Sucrose (Clerget) 39-49 . . 34-78 

Reducing sugars 26-33 . . 26-73 

Brix of wort 14-56 . . 13-61 


Use of Electric Cranes in Sugar Mills. Nouth Queens- 
land Institute of Sugar Technologists. 
Proc, Queensland S'oe. Sugar Gam Tech,, 
\2th Conf,, i)p. 147-148. 

Only those mills which have already changed over 
from a manually operated crane over the crushing 
section of their plant to one electrically driven can 
fully appreciate the great- benefits which ensue. At 
South Johnstone, the time taken by three men t(» 
move the old hand crane the full length of the travel 
was 20 minutes. After electrification of the crane in 
1921, one man, in a control (*.abin, could acoomplisli 
the same travel in two minutes. Again, whore it 
required eight hours to lift a roller from a railway 
truck and place it on the floor at the far end of the 
building, the elec;tric drive did it in 12 minutes, witJi 
less than half the la>)our previously required. The 
20-ton crane installed in 1939 is even more effective 
as regards time saving. 

Not only is there a considerable saving in labour, 
but the increased speed of operation is most notice- 
able. This particularly applies when it becojnes 
necessary to change shredder sliafts, due to cracked 
or broken discs or when new pusher ropes have to be 
placed in service. Again, during overhaul periods, 
where previously it was the practice only to lift and 
pack many of the rollers so that the brasses could be 
removed, it is now the custom to strip the mills 
completely, the rollers being removed and set aside, 
thus facilitating inspection and overhaul of plant. 

One fallacy which has possibly delayed the instal- 
lation of electric cranes in certain mills was the 
belief that A.C. was unsuitable for their operation ; 


actually, it is just as adaptable for this purpose as 
D.C. It does require a few extra supply conductors 
and collectors, but; the cost of these is more than 
compensated by the lower costs of A.C. motors as 
compared with D.C^ 

There is, however, one important f|uestion which, 
it appf*ars, has so far been entirely overlooked, and 
that is whether there are any special conditions in 
sugar mills which might affect the successful opera- 
tion of standard electric installations. Such a con- 
dition does exist in the form of fine particles of 
bagasse (carried upwards from the knives, the slired- 
der, and the various mills) which collect on the 
electric conductors and on all portions of the crane 
frame. 

Results are twofold, firstly the film of bagasse 
around the conductors insulates them from the col- 
lector wheels aTid the motors refuse to operate. 
Secondly, the film around the insulation of the many 
collector wheels supports allows current to flow to the 
steelwork of the carriage. Also bagasse, usually of a 
drier nature, covers the rails and main girders on 
which the carriage moves, and the carriage thus 
becomes more or less insulated from earth ; shocks 
are then received by anyone touching the lifting hook. 

In tests on the 20-ton crane at South Johnstone 
the former was found as low as 25,000 ohms and the 
latt€>r as high as 80,000 ; under these quite extreme 
conditions a shock of about 180 volts winild bo 
received by a person touching the hook. On both 
the <*rane installations at South Johnstone it was 
necessary, for a period, to clean all conductors of 
bagasse before operating tVio cranes. Eventually the 
collector wheels were replaced by shoes which auto- 
matically cleared the bagasse off as they jnoved along 
the conductors, and the carriages wore earthed with 
steel brushes whieli make permanent contact with 
the main frame. In at least one other null an addi- 
tional conductor was added by which tlu^ (*an‘iage 
has been connected to earth. Both metliods are 
effective in overcoming the danger of sliock. 


Regularity or Irregularity. J. P. van ( Iennep. Archief 
Suikerind, Nederl.-hidie, 1, pp. 288-290. — On com- 
|3aring work in tlie modern sugar factory at the 
present time with what it was formerly, one is im- 
pressed with the effort to carry out operations con- 
tinuously, that is, with “regularity” as the basie 
principle. Great i)ossibilities exist in continuous 
juice purification processes, and much yet remains to 
be done at the pan boiling station. At present there 
are two possible methods of working there : 
(1) Boiling so as to ignore the regularity of the graiti 
of the massecuite, the .seed grain being later separated 
by sifting ; and (2) boiling the grain of the mas.secuite 
uniforml 5 % a spt^cial strike being boiled now and again 
so as to provide the “sesed” grain. Method (1) is an 
example of irregular working, as generally much more 
fine grain is available for “seed” than is required, and 
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the result is the capacity of the pans is decreased. 
Method (2) on the other hand is a step towards 
regularity, as it at once gives an even -grained sugar 
which purges readily and in consequence uses little 
water in its washing, finally giving a better yield. 


Preparation of Edible Vinegar from Saccharine Jaices.^ 

J. P, 8hukla.* Proc, dlh Conv. Sugar Tech. Assoc. 
India, J, pp. 347-363. — Stages in the production of 
vinegar are : preparation of the saccharine juice 
using molasses, sugar, gur, honey or fruit juices ; 
fermentation of the sugars to alcohol by yeasts ; 
the conversion by the bacterium Mycoderma aceti of 
the alcohol to acetic acid, and the “finishing” of the 
vinegar, i.e., its flavouring, storing with the develop- 
inont of flavour, aiiH (if necessary) its filtration. 


Potash Alum from Molasses. T>. G. Walawalkar.^ 
Proc. 9th Conv. , Sugar Tech. Assoc. India, 1, pp. 
361-363. — A description is here given of the alum 
process for the separatiop of potash from cane 
molasses,^ believing that, *if the demand for this 
alum increases owing to the establishment of paper 
and other industries using it, a trial should be given 
to it. Alumina ferric or cnidt* aluminium sulphate 
is now made in India. However, it is admitted tliat 
the difference in price in favour of potash alum as 
compared witli aluminium sulphate is only Rs. 2 
per cwt. 

Making Sugar for Refining. G. J^. Pack. Chem. dh 
Metall. Png., 1941, 48 , p)^. 77-79. — ^This is a general 
description written for the benefit of chemical 
engineers of the modern New Iberia sugar factory, 
Louisiana, by its manager. He lays emphasis on 
improved details of plant design and construction. 
In this plant liberal use is made of stainless steel 
for limiting corrosion and abrasion. 


Plate Efficiency Study in Alcohol Distillation. 

Leonard Byman and D. B. Keyes. Chem. dh 
Metall. Eng., 1941, 48 , pp. 85-87. This article is an 
abstract of Bulletin No. 328, of the University of 
Illinois Engineering Experiment vStation, and gives 
the results of an investigation of the effect of certain 
factors on plate efficiencies in the distillation of 
alcohol -w'ater mixtures. Factors considered include 
vapour veloc;ity, liquid rate and composition of the 
system. A somi-cpiantativo analysis of the probable 
effect of viscosity, .surface tension and diffusional 
driving force wa^ also inad«. 


Evaporation Homograph. D, S. Davxs.* Ind. dt Eng. 
Chem., 1941, 88 , p. 319. — ^A nomograph has been 
constructed to give the lbs. of water evaporated per 
lb. of solids of thin liquor, using the following ex- 
pression, in which s is the solids in the thin liquor, 
and S the solids in the thick liquor : 

100 ( 1 —-^ 


The Sandvik Steel Belt Conveyor. A. Wieslander. 
Archief Suikeriiul. Nederl. -Indie, 1941, 1, pp. 572-588. 
—It is made entirely of steel, and experience in 
European factories leads the author to recommend 
it for the tiansport of sugar bags. It is lighter end 
requires less power to operate compared with types 
made of other materials. Repairs are quickly made 
w^ith spare parts and are inexpeu.sive in labour anti 
niaterials. 


Keeping Qualities of Indian Sugars. A. Nauaraja 
Hao and U. S. Sahay.* Proc. 9th Conf. Sugar Tech. 
Assoc. India, I, pp. 225-237. — ^Work done on Indian 
sugars enable the authors to draw the following 
conclusions ; “Different sugars absorb different 
amounts of moisture, even at the same temperature 
and humidity, the sugars which are deteriorating 
absorbing more than the others. The sugar sample 
which has kept the best is the least hygroscopic at 
all different humidities and temperatui’es. With 
lowering in humidity, rnoistiu’e absorjition falls off 
almost to zero. Sugars of different crystal size absorb 
different amounts of moisture, the percentage ab- 
sorbed being greater with the smaller than with the 
larger crystals. Grain for grain at 100 per cent, 
humidity, alcohol -washed samples absorb more mois- 
ture than dried samples, although with lowering in 
humidity the absorption by these sugars becomes 
loss than by the dried sugars Moisture absorp- 

tion by., ilricd sugars is great(^r at lower than at 
higher temperatures ” 


Sugar Boiling in the Presence of Manganous Sulphate. 

Kakito Sukuki. J. Soc. Chem. Ind. (Japan), 48 , 
Huppl. p. 234-236. — Claim is made by this author 
that the presence of a minute quantity of MnS 04 
lias the effect of shortening the time taken for boiling, 
of increasing the yield, and of largely avoiding the 
foiination of false grain. 


1 SeoT.SJt., 1932, p. 43. an article by C. A. CoppiN, who dcHcribed the manufacture of vlncsara from cane juloe, which were bright, of excellent 
flavour, and of good keeping qualities, quite suitable for douiestlc table use. s Imperial Institute of Sugar Technology, Oaumpore. 

3 Imperial institute of Sugar Technology, Cawnpore. 4 See NSwiaxps* *'SugaT'* (100^, P« flOO. The alum process was intended for 
application to beet syrups and molasses particularly rich in potash. t Wayne XJnlverBlty, Detroit, Mich, 
t Imperial Institute of Sugar Technology, Cawnpore. 
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Review of Recent Patents. 


Copies of speoiflcations of patents with their drawings can be obtained on application to the following— (/nfifcd JBTinadom, : Patent 
OfSce, Sales Branch, 26, Southampton Buildings. Chancery Lane, London, W.C.2 (price is. each). United States: Commissioner 
of Patents, Washini^on, D.C. (price 10 cents each). 


UNITED STATES. 


Then, another object of tliis invention is to incor- 


Vertioal Orystalliaser and Vacuum Pan. John E. 
Stitntz, of Cinclare, La., U.S.A. 2,230,768. 
February 4th, 1941. 

In the preamble to this specification, some of the 
requirements to be met by a vacuum pan are stated, 
viz. ; The sq. ft. of heating surface must be twice the 


]iorate the crystallizer into tlie vacuum pan, so that 
the total cycle of boiling and crystallizing may be 
performed in less time, with greater efficiency, and 
with less apparatus than with a separate vaisuiun 
])an and crystallizer. Yet another object is to provide 
an apparatus which can bo made up in sections easy 
to handle, yet of rugged construction, the parts of 



the sections being duplicates, so as to 
rt'duec as for as possible the cost of 
manufacture. 

In the drawing is produced an ex- 
amj>lo, this being a front elevation 
view partly in section of the combined 
v<‘rtical va(?uuin pan and cTystallizer 
cr>n.structod according te the principles 
of the invention. Claim 1 reads : A 
combined vacuum pan and crystal- 
lizer comprising a container having a 
)>lurity of tubular members jirojeeting 
inwardly from the wall of the con- 
lainer forming he^it -transferring snr- 
faees in positions to occupy uniformly 
substantially the whole of an annular 
centrally-open section so as to form a 
labyrintliine passage around a free 
central passage for the sugar bearing 
materials, and ine'clianical propelling 
devices mounted to cause the sugar 
hearing material to flow in one direc- 
tion through said central passage and 
ill the opposite direction through said 
labyrinthine passage. 

Claim 2 ; A combined vacuum pan 
and crystallizer comprising a plurality 
of identically functioning sections 
joined together, each section com- 
prising a contmuous side wall, a 
jiluralitj^ of individual unitary luii- 
fornily distributed U-shaped pipe coils 
forming heat -transferring surfaces ex- 
tending inw^ardly from said wall, 
means forming a separate duct around 
each sectional w^all and communicating 
with each heating unit, means indi- 
vidual to each section to vent each 


volume of product treated. This h.s. must be evenly 
distributed. The mass must be kept in circulation. 
The heating units should be easily aooessable for 
cleaning inside and outside, and each must be capable 
of removal without disturbing any other parts. Non- 
oondensible gases and condensate must be removable 
continuously. 


heating unit thereof, and means to remove condensate 
from each section individually, and steam supply 
means connected with each of said encircling ducts 
separately, and moans in said comiexions for control- 
ling the supply of steam to each individual section, 
whereby the admission of steam and the venting of 
inoondensible gases and the removal of condensate 
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may bo accomplished for each section separately, and 
means for each individual section to control the 
functioning anti operation of the individual elements 
thereof whereby each section may function alone or 
conjointly with the others. 

Preparing Activated Carbon. Raymond G. Davis, of 
Bellevue, Del. 2,245,579, June 7th, 1941. — Claim is 
made for : A process comprising heating cellulosio 
material with more than an equal weight of an 
activating agent selected from the group consisting 
of phosphoric acid, sulphuric acid, and zinc chloride, 
loac^hing the activating agent from the carbon with 
water, said heating being conducted at a relatively 
low temperature and for a period of time such that 
the carbon has high a<;tivity prior to the substantial 
rcjnoval of the leaching water but loses its activity 
rnjjidly when dried at temperatures above room 
teiiqwaturo, the activity approaching zero when the 
carbon is so dried completely, contacting the carbon 
wliile still containing a largo amount of the leaching 
water with a water-miscible, readily volatile organic 
solvent for a period of time sufficient to displace and 
dissolve water from the carbon, separating the 
resulting solution of the solvent and water from the 
carbon, maintaining the temperature at a value not 
substantially above room temperature during said 
oontactuig and separating steps, and thereafter eva- 
porating the residual volatile solvent from the carbon. 

Multiple Unit Filter. Eugene J. Cantin, of New 
York. 2,220,706. November 6th, 1940. — Claim is 
made in a filtering apparatus for the combination of 
a phirality of separate distinct and severally com- 
plete filtering cells each provided with a body of 
filtering material, a common source of fluid to be 
filtered adapted to deliver the same under pressure 
to the cells, a common discharge receptacle receiving 
the filtrate from all of the cells, and means for utilizing 
the pressure of the incoming fluid to effect delivery 
thereof to tlie filtering cells in succession, the said 
means including pressure responsive elements associ- 
ated with said source of fluid and actuated by back 
pressure in a clogged coll to which the fluid is flowing 
to deliver the fluid to another cell through which 
the flow is comparatively free. 

Producing Mouldable Lignooellulose. Abue W. 
ScHOBGEB and John H. Fbbguson (assignors to 
Bubgess Cellulose Co., of Freeport, 111., U.S.A.). 
2,247,204 to 2,247,210. June 23rd, 1941. — ^Relate to 
processes of forming thermoplastic lignocellulosic 
compositions caimble of being moulded under heat 
and pressure ini o hard, resinous products, comprising, 
for example, water-cooking a sub-divided natural 
lignooellulose for less than three hours at a tempera- 
tmo of approximately 185 to 200®C. in the presence 
of an alkaline substance having a water-solubility of 
at least 1 per cent, at lOO'^C. to form a thermo-plastic 
product. 


Deooloiigiiig and Filtering Agent. Riohabd W. 
SdHMiDT (assignor to The Dioalite Co., Los Angeles, 
Cal., U.S.A.). 2,219,681. October 20th, 1940.— Claim 
is made for the method of producing a decolorizing 
and filtering agent which comprises : coating the 
particles of a finely divided diatomaceous earth filter- 
aid with a carbonizable organic adhesive ; cementing 
minute preformed particles of a finely comminuted 
carbon selected from the group consisting of the 
vegetable chars and the soot carbons to the surfaces 
of said earth particles by means of said adhesive 
coatings ; subjecting the mixture to carbonization, 
and activating the carbon contained in the carbo- 
nized mixture by contact at elevated temperature 
with a mild gaseous oxidizing agent. 

Filter-Medium. Ebnest J. Sweetland, of Piedmont, 
Cal., U.S.A. 2,243,296. May 27th, 1941.— Claim 1 : 
A method of making a filter-medium which comprises 
impregnating a fibrous material with an alkaline 
silicate, and then treating with a chemical having a 
metallic base. 

Treating Candy Scrap. Albbbt C. Roland (assignor to 
Applied Sugab Labobatobies, Inc., of Now York). 
2,227,813. January 7th, 1941.™C'laim 2 : Thcf pro- 
cess of reclaiming candy s(;rap which comprises 
dissolving in water to make a syrup, treating with 
an alkaline earth hydroxide and a precipitant at a 
temperature of approximately ISO'’!’., filtering the 
resulting mixtme with about 1 jier cent, of activated 
carbon at a temperature of about 160®F. to remove 
the excess chlorine, and then filtering the mixture. 

Desiccating Apparatus (for Molasses, etc.^). David D. 
Peebles (assignor to Golden State Co., Ltd., of 
Delaware, U.S.A.). 2,240,854. May 6th, 1941. — 

Claim is made is a desiccating apparatus (for molasses, 
etc.) for a treatment chamber having an outflow 
conduit for the removal of desiccated material 
entrained with drying gas introduced into the cham- 
ber, means for maintaining swirling movement of gas 
within the chamber, and baffle means within said 
chamber disposed adjacent the point of communica- 
tion of the chamber with said conduit, for minimizing 
the swirling of gas and entrained material. 

Stimulating Fermentation. A. L. Schultz, L. Atkin 
and C. N. Fbby (assignors to Standabd Bbands, 
Inc., of New York). 2,249,789. July 22nd, 1941.— 
Claim 9 : A method for determining the vitamin Bj 
content of a material, which comprises preparing a 
solution containing dextrose and an ammonium 
phosphate, adding yeast thereto and incorporating 
a vitamin containing a material therewith, allow- 
ing fermentation to proceed substantially without 
yeast growth for a given period of time with agitation, 
determining volume with that arising from a like 
fermented solution to which vitamin in definite 
amount has been added. 


I See /.« p. IS®. 
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Stock Exchange Quotations of Sugar Company Shares 


LONDON. 


Company. 

Quotation 
November 20tli 


Quotation 

October 20th 

1941 Dealings 

Anglo-Geylon A General Estates Co. (Ord. Stock) . . 

1941 

27/6 — 28/9 


1941 

26/9 — 26/9 . . 

Highest. Lowest. 
27/6 — 23/9 

Antigua Sugar Factory Ltd. (£1 Shares) 

i - * 


i - 


11/0 — 8/9 

Booker Bros., McConnell A: Co. Ltd. (£1 Shares).... 

2ft - m 


- 

2| 

62/6 — 47/6 

Caroni Ltd. (2/0 Ord. Shares) 

1/6 — 2/0 


1/6 - 

2/0 

1/9 - 11} 

(6% Cum. Pref. £1 Shares) 

22/0 — 23/6 


21/3 — 

22/3 . . 

23/0 — 20/3 

Gledhow-Chaka*s Kraal Sugar Co. Ltd. (£l Shares). . 



26/0 xd 


24/6 — 22/0 

Hulett, Sir J. L. A Sons Ltd. (£1 Shares) 

26/9 — 26/9 


27/9 . . 

29/4} — 22/1} 

Incomati Estates Ltd. (£1 Shares) 

•iir "" 


k - 

i 

4/1} — 3/6 

Leach’s Argentine Estates Ltd. (10/0 units of Stock) 

8/9 — 9/9 


7/9 — 

8/6 

8/6 — 6/0 

Reynolds Bros. Ltd. (£l Shares) 

37/6 — 39/6 


36/0 — 

38/0 . . 

38/3 — 32/7J 

St. Kitts (London) Sugar Factory Ltd. (£1 Shares) . . 

~ l-ft 


ii - 

u 

36/0 — 34/3 

Ste. Madeleine Sugar Co. Ltd. (Ordinary Stock) .... 

15/9 — 16/9 


16/6 — 

16/6 .. 

16/9 — 11/9 

Sena Sugar Estates Ltd. (10/0 Shares) 

6/lOi — 6/4i 


6/lOi — 

6/4i .. 

6/6 — 4/0 

Tate A Lyle Ltd. (£1 Shares) 

61/3 — 62/3 


68/0 — 

69/0 . . 

60/3 — 46/0 

Trinidad Sugar Estates Ltd. (Ord 5/0 units of Stock) 

6/9 — 6/3 


5/6 — 

6/0 

6/0 — 6/0 

United Molasses Co. Ltd. (6/8d. units of Stock) . . . . 

31/9 — 32/3 


26/9 — 

27/3 . . 

32/6 — 21/9 

NEW YORK (Common Shabes).! 

Cloting Price 

Name of Stock. Par Value. October .^lat. 1941. 

1941. 

ilighesi Lowest 

for the Year. lor the Year. 

American Crystal Sugar Co 

No par .... 


m .. 

19} 

9} 

American Sugar Refining Co 

$100 


19 

22i 

13 

Central Aguirre Associates 

No par .... 


16i .. 

22i 

16} 

Cuban American Sugar Co 

$10 


7 

8J 

3} 

Great Western Sugar Co 

No par .... 


23i 

28 

19} 

South Puerto Rico Sugar Co 

No par .... 


17i 

21 

13 


t Quotations are iu American dollars and fractions theroof 


United States, All Ports. 

{WiUeU db Gray) 



1941 

1940 

1939 


Long Tons. 

Long Tons. 

Long Tons. 

Total Receipts, January 1st to October 

nth 3,883,814 

3.031,070 

3,278,603 

Meltings by Refiners „ „ 

3,785.872 

3,070,511 

3,170,685 

Importers’ Stock, October 11th 

102,942 

76,605 

46,706 

Refiners’ Stock „ „ 


320,623 

261,194 

Total Stock „ „ 


397,128 

307,900 


1940 

1939 

1936 

Total Consumption for twelve months 

6.712,687 

5,648,613 

5,604,051 


Cuba. 




(WilleU db Gray) 




1941 

1940 

1939 


Spanish Tons. 

Spanish Tons. 

Spanish Tons 

Carry-over from previous crops 


688,293 

729.172 

Less Sugar for Conversion to Molasses . 


— — 

.... — — 


1.103,462 

688,293 

729,172 

Authorised Production 


2,763,903 

2,696,617 


3,602,456 

3,342,196 

3,425,689 

Exports since January Ist 


1,791,614 

2,237,680 

Stock (entire Island) October 11th . . . , 


1,660,682 

1,188,109 


3S7 



The Market in New York. 


There iias ]>eeii a further advance i|i the No. 4 
World Futiirew Contract during the jftiod under 
review" with (quotations reaching new high levels 
particularly in the more forward positions where 
these have again assumed a premium over prompt 
delivery. Although in the past the incidence of 
sf^parate quotas for the United States and tlie world 
rnark()ts lias meant different viewpoints being neces- 
sary in arriving at the respective value of each, the 
greater demand for Cuban sugars for reasons pre- 
viously explaincxl has resulted in the two markets 
again becoming inter -related. 

Anticipations that the IJ.S. duty on Cuban sugar 
will be reduced to 0*75 r. are running very high 
whilst there are now reports that an increase in the 
maximum price is inmiinent ; also that the United 
•States has offeroil Cuba 3*80 c. per lb. for the entire 
1942 cro}) which Cuba has rejected and is holding for 
4*20 c. With regard to the latter report it may bo 
pr>irite(i out that for some time past there have been 
rumours that the United States and the United 
Kingdom were endeavouring jointly to purchase the 
entire 1942 Cuban and Sknto Dominican exportable 
surpluses. There is nothing known here to confirm 
this view, but Mr. W. J. Rook, the Director of 
Siigar in^he United Kingdom, has been in America 
for some \ime as a member of the British Food 
Missioti. It is known that a delegation from Cuba 
left for the U.S. some weeks ago for joint discussions 
with United States officials and Mr. Rook, and latest 
advices state negotiations are still going on. There 
a}>pear8 to be considerable opposition to the scheme 
in Cuba where many planters contend that tlie crop 
would be sold to better advantage if left in the 
hands of the owners. 

Whilst this view may possibly be correct, any 
1 > ririanent easing in the tension in the Far East, 


thus removing the threat to sugar supplies from the 
Pacific, would lesson the demand for Cubas. Further- 
more, it is not unreasonable to assume that the 
United States might institute some form of rationing 
in the event of Cuba holding out for too liigh a price. 

Nevertheless, the combination of the above factors 
has increased sellers’ reserve and some moderate 
buying in the No. 4 Cohtrac?t has resulted in prices 
appreciating 13 to 21 points compared with a month 
ago, the close on November 22nd being : — 


December 2*07 against 2*54 October 23rd 
March .... 2-73J „ 2*53 

May 2-73* „ 2*62* 

July 2*73* „ 2*53 

•September 2*74 „ 2*54 ,, 


In the domestic maiket U.S. refmers have pur- 
(diased the balance of the special financed sugars 
amoimting to aboxit 125,000 tons at from 2*26 to 
2*30 f.o.b. There are further ready buyers at the 
maximum price of 3*60 c. c. & f. and parity, whilst 
Cuban sellers are now disinclined to offer at below 
2*76 c. c. & f. or 2*41 c. f.o.b. which are the maxi- 
mum prices with a duty of 75 c. It is estimated 
that the cost of production in Cuba for 1942 will 
be at minimum T76 c. f.o.b. 

The Maritime Commission in the United States 
lias fixed mafflfeimi freight latos for steamers be- 
tween Cuba and the U,8., the basic rate for North 
aide Cuba to one U.S. North Atlantic port being 
34 cents per 100 lbs. 

Refined quotations were reduced to 6*26 c, on 
Se})tember 12th and latest reports do not reveal any 
change therefrom. 

C. CZAKNIKOW, Ltd. 

London, E.C.3. 

24th November, 1941. 


Waste Papeb fob Munitions. — A big drive lias lately 
l'>tx»n instituted in the United Kingdom to obtain all the 
waste paper possible, mainly for use in connexion with 
munitions requirements, sucih as cartridge and shell casos, 
mine assemblies, radio sets, etc. There must be a tremen- 
dous amount of old paper stored away both in business 
premises and private houses — ledgers, record books, old 
publications, out-of-date books, novels never now read, 
price lists and catalogues, and the like, and every class of 
waste paper is wanted, exc ept greasy paper. Those of our 
readers who live in the Unit-^ Kingdom will no doubt 
realize the importam;e of weeding out at this time all 
papier matorial that they can possibly spare and so lighten- 
ing the task of filling these munitions requirements by 
means of imports which not only absorb valuable shipping 
s}>ace but are a drain on our finances. To aid the ta^ of 
collection, a Waste Paper Recovery Association has been 
formed to co-ordinak» the work of the collecting centres 
and agents, and there should be few places which are not 
afforded facilities for disposing expeditiously of the waste 
material found available by the individual searcher. 



Jamaica Suoab Cbops. — ^According to figures issued by 
the Jamaica •Sugar Association, the 1940-41 sugar crop of 
the island came to 156,591 tons, of which all but 45 tons 
was vacuum pan sugar. Tlie preliminary estimate of the 
1941-42 crop is 168,830 tons. 


8t. Madeleine Sugab Co. — Tlie annual report of 
this Trinidad sugar company for the year ending 
June last states that the accounts show a profit for the 
year of £67,988 (against £14,576 in 1939-40) which, with 
a balance of £35,917 brought in (against £42,341) and 
£38,000 placed to reserve for taxation (against £21,000), 
leaves £65,905 for distribution. A dividend of 4 per cent, 
(against nil) has been declared, absorbing £27,983, and 
£37,022 carried forward. The sugar production for the 
season was 45,203 tons, which compares with 34,044 tons 
in 1940. This total was well in excess of the estimate 
and was due chiefly to a large increase in fanners* canes. 
The expenditure during the year on additions and renewals 
to plant and machinery was £5478, leaving a balance in 
renewals reserve of £17,643. 
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